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m&mi] &>T<D (a) , (b) , (c) , (d) , (e) £J;l>* (f 

(b) 7 7;i/*^;i/lfD U KtSDN A 

(c) m&m^3s&M<DT$ jmmmzm-tzm&M*^- k-tsdna, 

. L < tettiazfrfc r ^ y &BJ#j5b> £ * »; , -fr-D -r v ^ i/ j >f Kfb^ft© 

(d) @2#J## 4fB*tf>7^ yKBB3?!IS:^-r*SaStS:3- KfSDNA % 

(e) g3^!J#-^5lB«C7)T^ y^@H^J5:^-r§^eSS:n- Ki-SDNA , 
N A 

(f) (a), (b), (c) % (d) ^itf (e) iiP&aiitlSDNAi: 
DN A 
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ftsp 10-103101 

[»#:S3] DNA*\ @H?rJ##6gB«<Z>&ME#I£*^£DNA-£&3 
[»#^4] 7 7 ;V ^ ^> D 'J > f ^^S^ S:3-Ft5DNA*\ IE 

£ n t=. r ^ j mmn-fr h & y , ^77^ swi/ tf □ y 

KtSDNAT'fe^ 1 !B«©§&i£&o 

[»*3fi5] DNA*\ SW«7ffi«(Z)iaSBBW«:%i-«DNA-e*)« 

[ff^6] DNA*\ U#J#-S§8, 9 £<fctf 1 OfB*©i&*Be#Jj^j§ 
litlSiHSHB^J$:^-rSDNAT$)-5, ffif:&g 1 iB®£>5&g&,, 

[»^7] ?£fCl£^fl£#. Escher i chi a M tC JS -fr S £ t *Erw j n la 

[ff#^8] >fy^l/;>f Kft^W, ^.lf^ry> % If* >K 2 

[|f^9] OTtf) (a) . (b) £J:tf (c) 3fr&3gi£jJlS>f V:7 W>f 
(a) BB^J##3 3B*©7Sy>MB#lfc^*-*ge«, ^felillfilOft 
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m¥ 10—103101 

(c) H!#i##5ffi*<z>Ts jmmmzm-tzm&m, tt}itiei©tt 

[ff#3U 1] T&mMMfoft. Escherichia mizm-t2>m£.m$L fe& Erwin 

[#§«3!<Dlfr»fcfil9!] 
[0 0 0 1] 

[0 0 0 2] 

fftT% >fy/<>f-MfD';>i (IPP) Cl^lCJ:oT4^S*i«. 
[0 0 0 3] 
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10 — 103101 

[0 0 0 4] 

S &c An-xV'f K£ Otitis lfciS» 4 og>>( y°7isyftft&&*£-t&{£ 

o 

[0 0 0 5] 
[0 0 0 6] 

<iv?\s J <i Fft^i©l*M#fit^$>f y ^>r-;i/i^o y (i p 
^ -rtn 3 - 1: Kn^i/- z-m-junv* y ;vc o a (hmg-Coa 

) y ^^-Iftf^^A^tlT&y CMol. Biol. Cell, 5, 655(1994)] „ 

o 

[0 0 0 7] 

®JJ§^£#JtC&V>T38Ji,£:ftTV , *£ [Biochem. J., 295, 517 (1993)] „ 
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t^J/^J/;i/D-x5U >®E Mil — rt^i/^rt/;i/n-x£«J 

(DXS) Ff Sit^^ll^^tlTVNS [Proc. Nat l. Ac 

ad. Sci. USA., 94, 12857 (1997)] . ^it^tt, 7 7 )V% □ U 

[0 0 0 8] 

Mu b i C©it^ (ubi C«^) fc<fctfp -t FndpS/'Oyx- h h 
7>X7x7-t*©Ife? (ubiA) £#A-f£>:i£{C <fc =Lh?*rJ>-l 

o*®mmz£.m-?z>xmtf%it>ftT^z> (#i^8- i o 7 1 8 9) 

[0 0 0 9] 

915:3- K1"5D NAi 1 oJ^i:^tmNA£K##-lc^j&^ 
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/I f 

10 — 103101 

[0 0 10] 

o 

[0 0 1 1 ] 

SPt3, #0©f?l©2§^i. J£<T© (a) . (b), (c). (d), (e) 
(f) 3^&a«*l*DNAfeloJK±^tfDNA«:'<^*-lCjfi*a*. 
ft e>*lfc»«^#DNA€:jR*^ft*©«^j||IIJ»K:#AL/, #e>*lfc^3Bt«g» 

[0 0 12] 

(a) etr/btf^aftiiyu-fe^/T^t kh'j >»#e> i — -^a-^s/* s//i/n 

(b) fcfcy T/l/*S//I/fcTn U >SteJ*S3R&:2- KtiDNA, 

(c) ttK^#-Jf 3E«©TS ^M^a&qrf *£B«&:2- Kt*DNA, 

(d) l±ffi^J##4|B«©T$yiftBBJ!l&^-tSSe*CS:-3-K'r*DNA, 

(e) liSB^J#-^5|3«©T^y^@B^J$:^-r-5Seg5:n- KtSDNA, 
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N A. 

(f) li (a) . (b) . (c) . (d) £J:t>* (e) frbm&tlZDN A £ 

DNAT-^. 
[0013] 

(Molecular Cloning, A laboratory manual). UnJSc 1/ ~7* )l> v 9 (Sirnhv 
ook). 7'J y^(Fritsch). 7; y (Maniatis)igg^. ZI-;i/ K • ^ V U >f 
' — — • t7/J?:7 h y — • (Cold Spring Harbor Laboratory Press) 

, 1 9 8 9^ftJ (JgATv ^^^17- • ^ — >^ |£r:jRi:B&-r) ] „ Curre 
nt Protocols in Molecular Biology, John Wiley & Sons (1987-1997), Nuclei 
c Acids Research, 10, 6487 (1982). Proc. Natl. Acad. Sci., USA, 79, 6409 
(1982). Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985). P 
roc. Natl. Acad. Sci USA, 82, 488 (1985)^fC|B«(Z)^SlC^ VTMM°t Z> Z. 

[0014] 

_LIBlC;i3^T. ^^i^yytWft: KH'J >mfr*> 1 — THr*?i/*r 
i/;i/n-^^y >Bft&£j*?-£jRj£S:««1-*gBK&:3- FtSDNAiilT 

, g2^j##iiB«©r$ jmmn^m-t^B^zi- mDNA, 
t5as©tt§7^ ;mmb#i teaser i=gu<B:»ra©7^ 

K=y >m-fr*> 1 — 5 s * ;H3-*£y 



w?tj:*£iii 1 1 — 3 0 3 3 9 3 R 



iff 3jL 10 — 103101 



[0 0 15] 

77;b^i/;i/tfny>iMfi5:3-Kt5DNAi:tT, W*.fc£* @B#J# 
[0 0 16] 

Mi: IT, SB^#-*8|3«©£3£ffi#f&W'rsDN Af 5:^Jfsri:*^t5 0 

o 

[0 0 17] 

±m<D rx h 'J > > S ^ff Tt'/N^ Xt 6 D N A J ±SB 

CDDN A^fe^DNACO^Sr^n-y^ Lt, 3D-- • /W 7 V 

v tr^n-is mymmzm^z ztiz£ y#e>nsDNA&*WcL/, Mtftmzte 

, 3□n-feSV^«^ , 9-^ffi^©DNA*fe»mDNA©8'T^•$:@^fl:bfe7 
-f;i/#-£JgV^ 0. 7 — 1. 0 M©N a C 1 ##T> 6 5 "C T* A>f ^'J 

•er~s/a>&fjofetfe. o. i~2§iiosscM (i§il©ssc^ 

©IBlfcii, 15 0mMMtMJW, 15mM ^x^athiJ^AiUftS 
) 6 5t^#TT'7'f;i/^-?:^tSri:{CJ;»J^t'^5DNAI: 

[0 0 18] 
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# 10 — 1 0 3101 



;ftTV^#&ac*fl£T<f?3;i t^T'^5 0 /W^U **-f XnTtBfc D N A £ IT, 

7 0%fiU:<Z>*B|iri4$:^£DNA. #£L<&9 0%J«±CDffi^tt^tt5D 
N A £ if £ i £ # -e % 5 c 
[0 0 19] 

2 ©SSdllW:, JSTFtf) (a) , (b) ^3 <fctJt (c) rt*e>3Btf*iS>f y 

(b) Bi*j#HMflE«©7$ yM^&^ssa*t, a 

(c) @E^J##5ffi«©7 5 /^Se^lfc^-TSMafC, ffe»MeS©tt 

§ 7 ^ ; mmn \z & v * x i ^ u < i*£mb ©7$ ;i*m u < « # $ 

[0 0 2 0] 

#bn£i?im;i#DNA£^£*fflj^C^AU #'e>*lfc^««*#S:« 

[0 0 2 1] 
[0 0 2 2] 
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m 

(1) DXSia-KfSDNA (DXSlfe?) ©£3£BB#I&frJM Ufc, 

#ElC&££;ftT^£, *fl§S©|gfe#£J:tfDXSa^®&M2?!tfi$g [Pr 
oc. Natl. Acad. Sci. USA., 94, 12857 (1997)) £jflJMU MfiyDXS 
Mfc^Z^ti. &&W$DXSm&^iS:ma>Mte?-(DDNAMm$:PCRm CSc 
ience, 230, 1350(1985)) tC «fc U * n ^ U HitSIt^ttS. DX 
S*fi^fc^tf*MB7!lflMRi: It, Mill @B#I##l l iz%ZM<Dl&mmn* 

[0023] 

DXSa^l:^tfDNAfigc©MS^ btH jyfr^CfcmT 

MAfcfE. coli XLl-Blue^ (JfcSMjfrJ: U ^Anffg) fc^MKlCjg L£ 
=^r^ (f-f7 3tt|?) 5g, NaCl 5 g^l 'Jy h;i/f:^pH7. 2 IC 
[0024] 

fln#Lfc«#*y&fci©:fra& (fin ^ u*zl^- ■ vu--^>? mum 

[0 0 2 5] 

K flAtfBamHI, E_c_o R I ^©«ffRB»f!l*>f b S^iDS-BrS^i:*^* 
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ijf 5p 10 — 10310 1 

L/V^ 0 

#!#-§• 1 7fei:^l 8. SH^iJS-t 1 9£J:tfl 3. @E#J## 2 2fcJ:tf2 3 
© J£«@B#J £ ^ -T £ D N A ^ & & if & z. £ #T- £ 3 „ 
[0 0 2 6] 

^MDN A It, £*l£>:/9>f TaKaRa LA-PCR™ Kit Ver.2( 

^7gSttt|g)*£:&Expand™ High-Fidel ity PCR System^- y >#- • 
-<i»*±$g)^£JgVV DNAThermal Cycler(A-3r ^V/\°>*±$g)"e 
PCRS:ft9. 

p CR©*fe#£ It, Jbiay^-Y k bJ£<T©DN AWr^r©»^KlJi9 
4tt3 OfPIBU 5 5tT'3 0 #~ 1 . 7 2T;T 2#l^!bfc££/&Xig£ 
lV4 9JUt. l/T, 2 k b *m.7LZ> DNAmft&m&lzmt 9 81CT2 O^RU 
6 81C*l?3#|8f*ve>&*jE/£Xjg& 11M ?;i/£LT, 3 0*>f ^^/ffofcft, 

[0 0 2 7] 

StfMfStifeDNAWitfS:, *®®T^(i^tgfc^fc^ * - £ _tiB:/7>f 

gttUlKDN A®r>t£MV^ MAH ^ U^a7~ • ? D - ~ > ^* fg- 

Current Protocols in Molecular Biology, Supplement 1~38, John Wiley 
& Sons (1987-1997), DNA Cloning 1: Core Techniques, A Practical Approac 
h, Second Edition, Oxford University Press (1995)^lCfEig£ tlfcjjfe, & 
Z>^lZW%i(D*r V K Mx. ^Superscript Plasmid System for cDNA Synthesis 
and Plasmid Cloning (^-f y • ^ $ J u — XQM) ^ZAP-cDNA Synthesis Ki 
t [*h^#^-> (Staratagene)*±iSO £/g ? U - — > $ - ZftM b 

, ftmhfcm>?U-->y'<9 #-£J8W *MWi* m*.l*E. coll DH5a«5 ( 

[0 0 2 8] 
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VNTfcJ:^. JMfclftlCtt, ZAP Express [X h ^ # >*±$g. Strategies, 5, 
58 (1992)3 > pBluescript II SK(+) (Nucleic Acids Research, 17, 9494 (198 
9)] . Lambda ZAP II (^ h =y # *?- >*±Sg) , A.gtlO, a,gtll (DNA Cloning, 
A Practical Approach, 1, 49 (1985)] , ^TriplEx D - > # *±$g) „ 
^ExCell (77^7^rtt© , PT7T318U (7 t i/T#M) PcD2 [H.Okay 
ama and P.Berg;Mol. Cell. Biol., 3, 280 (1983) ] . pMW218 (^U^tUM^tm 
) , PUC118 (STO*±Sg) > PEG400 CJ. Bac, 172, 2392 (1990)] , pQE-30 (Q 
IAGENf±$g) mZ2btfZ>Z.£tfT*gZ> B 
[0 0 2 9] 

7tl$, ^l/^a^- - #U— — Zstf ^2JS, Current Protocols in Molecular 
Biology, Supplement 1~38, John Wiley & Sons (1987-1997), DNA Cloning 1 

: Core Techniques, A Practical Approach, Second Edition, Oxford Universi 

ty Press (1995)^lCgE«£ ftttmz «fc >J flfr»"f £ Z. h 
[0 0 3 0] 

^•tfy^x^ KI:K#t-5 3i:^T*^5o 
[0 0 3 1 ] 

mzf^XS. F£LX. Wx.lt. _hiBDN A&^T^tr^;*^ Kp ADO- 1 
, IE3aj##6fB^<2&gIE^J£^i-£DNA£^tJ^5;*^ KpDXS-l&£^ 
IJpQEDXS-1, IB*J«7flE*©£&IB7a&^?-*DNA&^tf:/9;* 
^ Kp ISP-K ffi?y##8gB*tf>&SIB?U£^ir£DNA£^fcJ:7v*^ K 



1 2 
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pxse-i, mpm^Qmmoi&mmFJzm-tzDNAz&tiT'^xs. kpt 

FE - im*$>\f2>Z.£.tfT*Z2> 0 
[0 0 3 2] 

r ti e> y ^ Ricjf a$ tife^a*^© d n Ai$T#<z)f£«2#j£ffJM u 

fffi©iiC^£4^ M;U£, RhodobacterJRlCM-tS^^^J: »K lDNA0/jv^ 
a £ ±|B £ lnl*§t©#?£tc J: »; Ifc*#-r Slt^T'tS. 

(2) ;i/:cy h-^/S#ffiaSI^«fcS:ffl»'r«ifc©^$-B?S 

) tf>Et# 

*fl§®, «*.«E. coli W3110#fc (ATCC14948) m^tC^o T^#"t £ 0 
[0 0 3 3] 

mmtb*:. mwtemmm* #ff*.tf, o. osm hy^-7w>»«»iR ( 
P H6. o) ^Tf?5fe^«» mi^mm^i o 4 ^i o 10 m^miiz^^j:z)izm 
mmmzmm-tZo 

KIN TG 6 0 0mg/l <fc ? iCflD*., IISt*2 0^f#bt 

[0 0 3 4] 

nM^^mmmwL-kWpm^mz o . o5~o. 5 %*^;i/x y * y h 

^fM'JX'J Tetrahedron Letters, 38, 35, 6184 (1997) iC|B^ 

<Dl5m\zm DTft^lS U fc© £M i i: tfT~% 3 o 
[0 0 3 5] 

5:0. 05~0. 5%^tf«^?cigi&{c:U':/y #U ;i/Hj^ij h-;i/g 



ffi£E#^ 11-303 



10-103101 

[0 0 3 6] 

±mm. W*-\Z, E, coli W3110tfc (ATCC14948) i^H LBi 

ftmmzmmh, nmiz^xMmmmm^x^m-r^>o 

mnjim iz'&^m&faDNAz&M'mm'tZo ±m en izmm^rnxm 
s 0 

[0 0 3 7] 

m^-fe^DNA(Z)M^*$:7i^J^M|5B^> S_a_u 3 A I T'Mffc 

&MX26, OOOrpm, 2 0 °C, 2 0 h r ) K<fc »J . if-f X^MtS„ 

^®ICJ; »JIfc#3;ri5:*:££#4~6 k bODNA^t if^Hiii 
T'Mttbfe^**-, MAfcL pMWl 1 8 iC^-f^- 

[0 0 3 8] 

jvm&&mmm. me 7$c&ig& ^i/^- • *n-^> 
wv&nmmft ^tx-o^-tz agar » tt*^? izttmtzmmzmMLfc 

Ml'J>M3&&1&« Mill 7>^>'J>10 0a g/ 1 AtifcM 9 ^igifeC^fij 
U 3 7TC^-R**t5. 
[0 0 3 9] 
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m^nfemm'g&mft&v. nmzz y ^^^^ K^ajts. ^*^;i/:ny 

[0 0 4 0] 

<z>£SBe#I & * tflB7!K$ £ & if s z: £ # t* £ & „ 
J:fla©*^K:LT#fe*ifeD'NAS:ii±j(iBiis**e»3KS-es&»tctt, £-r> 

^^tfSS^SODNAi/ti: Lfc^lC. S^K'** # ^"n =E- # -CDTSfc 
ICffAU JM^^MBDNAfc^ALfc^^*-*:. # -ic^ L 

[0 04 1] 

t"*«na» #;W<n^-fe*«, t^AD7^t^ Zs^/V-yiiU'R'^-txm 
[0 0 4 2] 

^©jfia^^RrffiT?, _tl3Be9i:"rSDNAS:«K^*eSSMlc^ , n i E-*-& 



— .? 0 .? ? 9 ?, F 



m ¥ 10—103101 



[0 04 3] 

&-£LTiZ, M*J£, pBTr P 2. pBTacl, P BTac2 (^"T^*;^- U > 
jS-*?>S\J A*±£ »J rf?fl£) , PKK233-2 (Pharmacia*±$g) % P SE280 (Invitroge 
nftjg) , pGEMEX-1 (Promegaftlg) . PQE-8 (QIAGENftS) % P QE-30 (QIAGENft 
$g) . PKYPIO (# ggHg58-110600) % P KYP200 [Agricultural Biological Chemi 
stry, 48, 669 (1984)] , pLSAl CAgric. Biol. Chem., 53, 277 (1989)] „ P G 
ELI (Proc. Natl. Acad. Sci. USA, 82, 4306 (1985)] , pBluescriptll SK+, p 
Bluescript II SK(-) (Stratageneftig) % pTrS30 (FERM BP-5407), pTrS32 (FERM 

BP-5408), pGEX (Pharmacia*±$g) % pET-3 (Novagen*±ig) , pTerm2(US4686191 
, US4939094. US5160735), pSupex x pUBllO, pTP5, pC194, P UC18 Cgene, 33, 1 
03 (1985)] , PUC19 [Gene, 33, 103 (1985)] , pSTV28(S?@Sg*±lg), PSTV29 ( 
S mm±M) > PUC118 &mm±m) * PPAl (#H§Hg63-233798) , PEG400 [J. 

Bacteriol., 172, 2392(1990)] <£> 3 H #T*^2>„ 

[0 0 4 4] 

*><fc^. trp^n^ — (Ptrp) , lac-^U^-*— (Plac) , ? L zf 

JtkS'&ZfU^-Z-^ spoiyn^e-^-. SP02:/n ; e-#-. penPT/n^-*- 
^£&tf£Zli:#T*££o ^^PtrpSrEoiS^J^itfe^n^-^- (Ptrp x 
2) , tac^n^-^-. letl^n^-*-, lacT7^D ; E- # -CO J; ? tCAa&6U 

[0 0 4 5] 

fcCDT'fc.fcV^ £/^>f y-#)\si3J (Shine-Da lgarno) mWtffift =3 K>£ CD 
IST&ai^^figMI (#1*1*6-1 8&g) CWlfc^^y K&JB^Sdfctf 

tt*3fiae^-iicT ic m&temmm #s*lv>. 
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[0 04 6] 

^E&lME&il Escherichia ^, Corynebacter ium M, Brevibacter ium M. 

Bacillus jj§, Microbacterium jj, Serratia JjS, Pseudomonas JS, Agrobacter ium jj 
* Alicyclobaci 1 lus jj, Anabaena jj, Anacystis JI, Arthrobacter J§, Azobacter 
J|> Chroma tium jgl, Erwinia jj§> Methyl obacterium jjj, Phormidium Jj|, Rhodobact 
er^j§, Rhodopseudomonas Ji N Rhodospiri 1 lum jj, Scenedesmun jjj, Streptomyces 
M, SymiecoccusM, Zymomonas M^ lZM~t£> fflL&%3 *ZbVf&Z.hft *SF£ 
L < li> Escherichia ^!, Corynebacter i um jt, Brevibacter ium jjlv Bacillus JjL 
PseudomonasM, Agrobacter ium jj, Al icyclobaci 1 lus jj, Anabaena jjj, Anacysti 
sjR, Arthrobacter^, Azobacter jj, Chromatium jil, Erwinia J§, Methylobacte 
r ium jj, Phormidium jg, Rhodobacter M, Rhodopseudomonas jj§, Rhodospiri 1 lum 
M, Scenedesmun jj, Streptomyces |j, Synnecoccus jj, Zymomonas Jj§ jz Jjj <5 Wi 

[004 7] 

KIK£ft<Z>A#fflI£ IT, Escherichia coli XLl-Blue, Escherichia 

coli XL2-Blue, Escherichia coli DH1. Escherichia coli DH5 a % Escherichi 
a coli MC1O0O. Escherichia coli KY3276. Escherichia coli W1485. Escheric 
hia coli JM109. Escherichia coli HB10U Escherichia col i No. 49, Escheric 
hia coli W3110. Escherichia coli NY49. Escherichia coli MP347 , Escheric 
hia col i NM522. Bacillus subti lis , Bacillus amy 1 o 1 i quef ac i nes , Brevibact 
erium ammmoniagenes , Brevibacter ium immariophi lum ATCC14068. Brevibacter 
ium saccharolyticum ATCC14066, Brevibacter ium f lavum ATCC14067 > Brevibac 
terium lactof ermentum ATCC13869, Corynebacter ium glutamicum ATCC13032. C 
orynebacterium glutamicum ATCC14297, Corynebacter ium acetoaci dophi lum AT 
CC13870. Microbacterium ammoniaphi lum ATCC15354, Serratia f icaria , Serra 
tia f onticola , Serratia 1 i quef aci ens , Serrat ia marcescens , Pseudomonas s 
p. D-01KK Agrobacter ium radiobacter , Agrobacter ium rhizogenes , Agrobact 
erium rubi , Anabaena cyl indrica , Anabaena doliolum , Anabaena f los-aquae 
, Arthrobacter aurescens , Arthrobacter citreus, Arthrobacter globformis 
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„ Arthrobacter hydrocarboglutamicus , Arthrobacter mysorens, Arthrobacter 

njcotianae, Arthrobacter paraf f ineus , Arthrobacter protophormiae , Arthr 
obacter roseoparaff inus % Arthrobacter sulfureus % Arthrobacter ureaf acien 
s, Chromat ium buder_i % Chromatium tepidum, Chromat ium vinosum > Chromatium 

warmingi i % Chromatium f luviati le , Erwinia uredovora, Erwinia carotovora 
„ Erwinia ananas ^ Erwinia herb i col a , Erwinia punctata , Erwinia terreus, 
Methy 1 obacter i urn rhodes i anum > Methyl obacter ium extorquens , Phormidium sp 
. ATCC29409, Rhodobacter capsulatus , Rhodobacter sphaeroides , Rhodopseud 
omonas blastica, Rhodopseudomonas marina , Rhodopseudomonas palustris , Rh 
odospiri 1 lum rubrurn, Rhodospiri 1 lum salexigens , Rhodospir i 1 Ium sal inarum 
, Streptomyces ambofaciens , Streptomyces aureofaciens , Streptomyces aur 
eus % Streptomyces fungicidicus , Streptomyces gr i seochromogenes , Streptom 
yces griseus , Streptomyces 1 ividans , Streptomyces ol ivogriseus , Streptom 
yces rameus, Streptomyces tanashiensis , Streptomyces vinaceus , Zymomonas 

mobilis ^£fetf %>Z. HtfV£Z>o 

[0 0 4 8] 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , ?U (4#H§Hg63- 
2483942) . ££:&Gene, 17, 107 (1982)^>Molecular & General Genetics, 168 
, 111 (1979)lCS3*tf>#SHg$:&tf £ZL£#T*£So 
[0 0 4 9] 

13 (ATCC37115) , YEp24 (ATCC37051) , YCp5 0 (ATCC37419) , p 
HS19, pHS15^&^tSIt^t't5 0 

<. ix.ll PHOS^Q^E-^-, P GK^Dt- # — , GAP^D^-^- 
, ADH^D^-^-, gal lzfU*-*-. gal lO^D^-*-, \L 
-h^ay^iai^nt-^-, MFaiyn=E-^- CUP lzfU=t~ 



1 8 
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# -^0^ O ^ - # - 3 £ £ So 

[0 0 5 0] 

LXlt, V-yjtjU ^-fex • ir IxfcTS/o: ( Saccharomyces cerevisae 
) , is V 17* y □ ^ *fc J"*. • "\X > ^ ( Sch i zosacchar omyces pombe ) „ & U zl -Y 
D ^ ir^ ■ ( Kluyveromyces 1 act is ) % h >J ziX/Kn > • zffr'y > 7, ( 

Trichosporon pullulans ) , ^aC-"f$t^ • T^l/fc^X ( Schwann i omyces a 
lluvius ) ^£&tf£Z:£:#T*^£o 
[0 0 5 1 ] 

-ftl&m^&ZLiltfT'g. ffl*.\£, xl/^hn-Kl/-i/H>i [Methods. Enzym 
ol., 194, 182 (1990] , 7. Z7 oc □ zf^ 7. V & (Proc. Natl. Acad. Sci. USA, 7 
5, 1929 (1978)] , B^U^A^ [J. Bacterid., 153, 163 (1983)] . Proc 
. Natl. Acad. Sci. USA, 75, 1929 (1978)fB«£>#&^ Sr&tf -5 Z. £ 

o 

[0 0 5 2] 

cDNAI, p c DM 8 S/*±<fc »J rfjflg) , pAGE107 [#^¥3-229 

79 ; Cytotechnology, 3, 133, (1990)] , pAS3-3 (4#Hi 3 P2-227075 ) , 
PCDM8 [Nature, 329, 840, (1987)] „ pcDNAI/Amp (Invitrogen 
t±m) . PREP4 (Invitrogen*±§g) % pAGE 1 03 (J. Biochem. , 101, 
1307 (1987)] , P AGE2 10f$:^t5rfc^tS. 
[0 0 5 3] 

ZL£.tfT*%. -9--* b *ftU7^ ft* (HhCMV) ©IE (immediate 

early) it^^-yn^e-^-, SV4 o®w-/n=E-^- P h 0 ? >f ;b X 

[0 0 5 4] 

1 9 m?"ca^az 1 i — ^ n 3 S ? 'i fi 
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lilli: Lttt, tv;Wt|iJS, HBT5 6 3 7 (#ggHg 6 3-2 9 9) , 
COS10J8S, COS7» CH0iM?:2)(f53i:**T'fS o 

^ - ©#A^^1 L/Tli, TOMBS iZ D N A 5:iAT^ 
SV^fc£;£&%;§V^;i:£#-e^ 09*.fc£, Xl/* M23tf-l/-$/H>££ [Cy 
totechnology, 3, 133(1990)] , D ? (^2-2 2 70 7 5 

) „ UiK7a:^^a>^ [Proc. Natl. Acad. Sci., USA, 84, 7413(1987) ] , viro 
logy, 52, 456 (1973) tC!B«0>#iM$&« 3 £ tfT*g& 0 T&mMMfc<7>W& 

&&t&&m±* ^m^2 - 22707 5#^#&& w;m#iii¥2 - 257891 

[0 0 5 5] 

V is 3 > • # — X • T • t7 *K:7 h U — • 7-a7il/ (Baculovirus Expressi 
on Vectors, A Laboratory Manual) „ - "^n — ;i/X ♦ -f > • ^ 1/ 

3rrr^- - f^A^UV— ^ZfJl/^y M-3 8 (1987-1997), Bio/Technology, 6, 

47 (1988)^fKlfS«Stlfe*i5feK:J:oT. gSS^MtSr il^ttS. 

[0 0 5 6] 

^£&lC;i3V\TfflV^;ft£»^#A'<**-£ lUt pVL13 
92, pVL 1 3 9 3. p B 1 u e B a cIII (^{C-Ot? hni?i>tl) 

[0 0 5 7] 

77h^777 • #y-7*;i/— # • 1/7- • /KU^Kn^x • V4JbX(Kut 
ographa californica nuclear polyhedrosis virus)^$;fl3 V%£> d <5„ 
£&iMl]&£ ITU Spodoptera f rugiperda (p# jfe^-? & & Sf 9, S f 2 

7ii7iK ^'Ja- • m>r^ • ^ y -v> • 7 > K • jjyrt — - (W. H. Fr 



2 0 
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eeman and Company) „ —=l — 3 — # (New York) , (1992)] »' Trichoplusia n_i 

<D#jjlii«T*fc&H i g h 5 (-f >l^h0^jc>t±$g) #£Mv>£3fc#T*£ 

[0 0 5 8] 

(/ffgg5p2-227075) . U jK^oc^ */ 3 [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)] t£ £ & if& rt^t^^„ 

[0 0 5 9] 

St £§gig-3- & r i: $ & . 
[0 0 6 0] 

[0 0 6 1] 



9 1 



Wf*«£s£ 11-3033236 



10—103101 



n nj - if© 7 ^ n - fr&tfim ^ tt & . 
-t©*fr£SgSR'ffr&*&* l^x^*. ifx^7, 

[0 0 6 2] 

Htt. 3. o~9. okhrsp-ts., pHtf>i§Mte, M»&*V*tt^*<Z>», 

[0 0 6 3] 

«*-r<5i:gK:tt>f y^ntr;i/-/5-D-^*^9^ htf^y 2/K (iptg) 
t^icii>r> K-;i/7* y ;n* ( i a a) *?s:*8ifiK:»iiiuT j fc,fcv* 0 

[0 0 6 4] 

fcftM2*lTV\-5 R PM I 164 OJgifi [The Journal of the American Medica 
1 Association, 199, 519 (1967)3 „ E a g 1 e©MEM§ifi [Science, 122, 



2 2 
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501 (1952)] , DMEMM (Virology, 8, 396 (1959)] , 199^i (Proc 
eeding of the Society for the Biological Medicine, 73, 1 (1950)] $.tclt 

[0 0 6 5] 

ji#pH6~8, 30~40*C, 5%CO 2 ##T^0)^ffTT- 1 ~ 

{CftffiStlTWSTNM-FH^jfi [Pharmingenftig] , Sf-900 II SFMigifc ( 
B RLttJS) , ExCelHOO, ExCe 11405 CVN-Ttl^JRH 
Biosciences£fc$g] „ Grace's Insect Medium [Grace, T.C.C. , Nature, 195, 788 

(1962)] *&/SV**£i:#T»£5. 

[0 0 6 6] 

«tl±. If PH6-7, 2 5~3 0TC^©MTt, l~5BI8tfr3. 
[0 0 6 7] 

Mill JWlS«Jc*»«lB^»3Stfc»^JCi±, ^#^T 

& ^»»*SEtcJ:«a:«& J?3iw$;i^ (DEAE) -^yyu-Ts 
. DIAION HPA-75 (HftftJfcttSi) 4$ 1/ £JB V^|^-f ;f >3c#|^ n V h ^ 
7-f-& S-Sepharose FF(:7 T /I/V S/7tt3S)^© ^feBM" ;fr>3£#l 
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-f-^7b^77-f-i, ^D7h7*-*i/>m mn^M^m^m 

So 

[0 0 6 8] 

[0 0 6 9] 
[0 0 7 0] 

£©.J:3£UT3t#3*i*fiajRi: IT, mil «7QS# l ~ 5 ic^£;ft,£ 

±ffi#&tcJ:y$8^3i2:fc5BjRt&, FiocSWl/^f* 

Ss£ J: oT%J83irr<&i Sfefr«£(#HAdvanced cheaTechft 

7N°-^r>x;i/V-^>/1>(^fflPerkin-Elmery:§g) % 77^/"7i/7/W* 
(X 1 ? a— 5 s > Pharmacia Biotechf±9g), 7UiJ ORHProtein Technology I 
nstrument*±$g), * ^jK? OfcfflSynthecel l-Vegaft$gK H*7l-iz ^-r -f ^ • 
U KOKHPerSeptiveftJS?), ASURftUfM?©*^ K^JfcBi&ftlM b^/fc 



ffiSE#¥ 11-3033236 



4f 3p 10 — 103 101 
III. -Y Kffc£-«J©»ai- 

[0 0 7 1] 

ft^«tSIi^T'$S„ M£M&fc#I£:LT. EscherichiaMic 

m-tzw&yaZMnm&tttL vt^^j >- 8^*^*7 >- sojgjg* Rhod 

obac^MK:«^*«^«S:^R«|jl#i:Ufc©3.lf^y >- 1 0 (DWk. Arthr 
obacter M tC S S%£4^ flggHESME £ b * ^ >K2CD$gjg, Agrobacteri 
umJR ICM-T 5 tht=.7^^^y^- > ©«3g, Erwinia MtC 

[0 0 7 2] 

[0 0 7 3] 
[0 0 7 4] 

(1) *»»DXS*^©*fc3SBe*J&3BJJBLfe* >f V 7 !✓ 7 -f Kf 
E. coli XL1-Blue|ft 0KJ£*&<fc y »A) SrlE^T, 10ml©LBSMt 



1 
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[0 0 7 5] 

» e> n fe j: y k. £ »; m# % mm h & . 

B2#l##l 2fcJ;tf 1 3, S^0*#1 4£<t:tf 1 5, 1 2fcJ:tfl 6 

Z> 5 '^[CB_amH I £ <fctfE_co_R I «JIS**flJWi«Pfi&-ttl^^^*-fe 

SB?U©M^-&5:^'r^ 5 'jESBtC B am H I «|R#3&ttWttffct:**l-£*uW"*<5 
•fe > * ^ 9 v - i3 <fc T > ^ iz > X 7 9 >f V - £ D N A «R £ m V * T b 
fc. 
[0 0 7 6] 

^MDNA5:iii:lt, Cltlk TaKaRa LA-PCR™ Kit Ver. 

2(S?SS§*±igK Expand™ High-Fidel ity PCR System^- D • 
-ktrJg)£kl±Taq DNA polymerase (Boel inngerfcfcUD fcfflW DNAThermal C 
ycler(A'-3f y±A/*?- 5?*/t>ttJ8)T? PCR o 

PCRU 2kbaT©DNA^li9 41CT'3 0m 5 5*CT3 0#~1 

NA|ifrlj:9 8X:t?2 O^lffl, 6 8 ^CT* 3 ftmfrbte&fcfoJimZ 1 i*->f 
IT, 3 0.1J--Y ofc^L 7 2^T*7;frfSK/&$it£^#TMT ok. 

[0 0 7 7] 

PCRlCcfc yJgfBSJlfeDNAIIrtf 5 '3aBtC B am HIfe^Ec 

o_R i ^^^^Tgp&S:^ti J ? ? tiW-rs-fe>^-/^-r^-feJ;tJ t T>^-fe>^. 
y^^V-SrMVATifiPM^tifeDN AWr^r»i«IK*5RB_amH I fe^lF E c o R 

iT'Mffcu 5 '*mz B am Himmmmtymsmzzn^ti^TZKyx-? 
9 -f v - ^ «t #r y * ^ y x ^ >r v - & m v * r *g"Ps s nt=. d n a mn itmmm 

|BamH I T'Mffc b£ 0 
[0 0 7 8] 

Mfl:^ itl&ftffRBP^^aDNAWr^r&T^fn-X^^/^fiCacttL. Bam 
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H I - E c o R I j^gDN AW\ftiS£Z$ B a mH I «tS|DN AWf^rSrflt^bfc. 

1 a c^D=E-^-mMii / <^^-pEG4 0 0 [J. Bac., 172, 
2392 (1990)3 MPgiiBunH I fcj;t?E_co R I tiftf, TtfU-X 
trffv*, B a m H I - E c o R IMPEG4 0 0$r#£5i#L£ 

o 

[0 0 7 9] 

pucii.8 (%mm±m) zum&m B a m H i t-wk^ 7%u-x>fji 

m^acttfeffV^ B a m H I %gp UC 1 1 8 ffr# lfc„ 

±Et®#Stl^B_amH I - E c o R I ^lDNA»r^#>5r IC OV^T B am 
H I -E_c_o R IftlP EG4 0 0 Wftf £ 86-£ I, fcft V -;b$fc®:5:?TVV 

#e>*ifcDNAifcJRtt&5 a 1 U 4*-$/s >jRjES«:ff ^ r 

[0 0 8 0] 

Iffiix#DNA5fflV\ E. coli (3K#J»«fcyj«A)-DH5a«c«:fltj5SlCfl6oT 
^«*5««, tilSM^X^i'f ; V>f 5/> 100/t g/m 1 Sr^tfLBIi 

7^f;7^fJ/> 1 OOjttg/ml £-g-t?LB?]£#i&ifcl 0ml 37 t; 16 
[0 0 8 1] 

ffl#l&ftj£"*5:i £iCJ; y, i»CD D N A|/jfi«A^ *lT $ K*C& 

Sit £fitIgLfe 0 
[0 0 8 2] 

gg#|#-i§- 6 ffi<R0«tSiB^JS:^'r * D N A, K^J## 7 fia«©£3£BJ#l&;£"t 
5DNA, HJ#I#-£ 8 |B«©*Sfiffi?!I €: J&i" S DNAfc<t BBEIS-Jf - 9 fB«©l& 
SlB^JS^'tSDNASr^tf^^^ K&pADO-l, IB#J## 6 SB*©&« 

o 7 ojsx^ui i i _ 3 o 3 3 9 3 r 



1 
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SB^JSr^-T-SDN A^-g"^^^^^ F&pDXS-l, 7WMG>&MMM 
$:ttSDNA?:^^7X5 KSpI SP-1, BB#J## 8 flB4$<Z)%!£BB?!I& 

t«DNAfe#tJ^5X$ K&pTFE- 1 fc^ifebfe. 
[0 0 8 3] 

±Et3tf $ tlfe B_a_mH I ^SD N «k BajnH I ^1 p U 

C 1 1 8WT^r&a^bfcft, 3i^y-;i/tfcM5:^V\ #£*ifcDN Afcfcf»£ 5 
/e 1 ©jS*e*»C**IU y^f^-t/a^^prilCiyH^DNA?: 

[0 0 8 4] 

f& b a m H hmu a ift<z>D n AW#&±iafcrai§ft©:fr8reim 

J&U »H-PQE 3 0 (QiagentfcJiDtC^StCJ: — 

o 

[0 0 8 5] 
X ^ F?:pQEDXS-1 i:^i&Lfec 

( 2 ) * ^7i/x u x y h - ^s^ttfflwaie^©^ 

E. coli WSllOf* (ATCC14948) LBJRfltfgtffiKllSffl U *f»#JilffiB* T'igm 
[0 0 8 6] 

0. 0 5Ml>'JX-7K>iiM (pH6. 0) E 
StfiiaStJCNTG&jiaFiiKj^e 00mg/l tCfcS .fc^tCfln;*., tSt2 0# 
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[0 0 8 7] 

m (=ei/^7- • ?u--y? mum ^u- mc^u, mmvt=. 0 

;i/0lU^U r--;M£, Tetrahedron Letters, 38, 35, 6184 (1997) \Z^M<D15& 

M 9 t ^ f n n - A 5: 0 . 1 %-£$SMVm.'PM?i 

re y ^ y h - ;i/ £ 0 . 1 9 ft^*35*«IT? »4fT' &Z>$K M 9 

[0 0 8 8] 

E. coli W3110** (ATCC14948) &LB«#:««IK:«[® UT>«-»i|?»[JB*T*«P§l U 
[0 0 8 9] 

i^ispNA 2 0 0 /tg *mmm s a u 3 a i •ggpfrauK u #e>ti^m 

ftDNAm/i^ ^n-^n-X^M^SB^5iv[>^il (2 6, OOOrpm, 2 
or. 20hr) ICfcU, ■iMX^MLfc,, 
^HICJ: »JIfc#£*lfc:*;£$#4~6 k bODN A#t#£. WBB»j|6 B a m 

[0 0 9 0] 



igsp 10—103101 

[0 0 9 1 ] 

StiSBE^I SSt3£ L £ ? D - > ttBJ#J#-& 1 0 tc^ $ ft &-£*Jffi#[ £ 

RSJBSf t*^n->® 1<* J: »Jttffltfe^5^4 F£pMEW73£ifr£, Lfc„ 
PMEW73& H i n d IIIfc<fc# S a c I TfzimijHbU e>ft£®I#J## 1 0 IC 
7F2tlZ>&&mmZm-tZ>H_±JLd HI- S_a_c I flySDNAWrfir&Jfcl&^St'** * 
-PEG400 (J. Bac, 172, 2392 (1990)] D — — MCjfclgb 

T pEGYMl 2c L/ o 
[0 0 9 2] 

±IS H in dlll- Sac I jg.gDN A»?^rfe^^ » -PUC19 [Gene, 33, 103 
(1985)] (D Hin d III- S_ac_ I iS&tcMJBl/TpUCYM-l&ftORLfc. 

Genbank<D7 r -^^-^lC«t5<^MM©^fe^m*fB^J##J:U, ^<*# - 
JCffASftfeDNAWf^rtty a eMJt^fc^'TS-fctf^'frofc. 

y a eM3*^S:+^|g^$-ti:-5<fcS»^^^.^ / <^^-^PCR^ [Science, 
230 , 1350 (1985)] MV%TTffi*i*JC * *J*£bfc. 

[0 0 9 3] 

LfeBBJO&^-rsr^^-fe^^^^f "e-«:DNA#^«|?:MVAT^Lfc. 

K-fe>^^9>f i^T^ft^^^-fT-^S' ^figKltt-eft^ftB. 
amHI (PfflUggaRlM. b fefsfflPglirfc. 

ifefe#DNAS:»Sfi:UT, 3ft g> ^7>f7-fe .fctffaq DNA polymerase (Boel 
inngerft^) DNA Thermal Cycler (^-^^ni^T- £»^°>*±S§) T* 

P C R £ e> Zl £ IZ J: U yaeMst^ £ *t?ti b £ . 
[0 0 9 4] 

9 41CT*3 0#^ 5 5TCt'3 0m 7 2iCt2»^«:5S 
jSll&it>f^^t3 Oif-f ofc^L 7 2ict '7#HjRffi3iirS2Mre 
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ifipg$*lfcDNA|^;tfc<i:£>*pUC118 (^SagtfcSS) S:ilS»*BaniH I 
ffc^. #4r©DNA»T>irS:7^n-^^«^8c»JCj:oT»«L/fc. 
[0 0 9 5] 

tfcJK^fe 5 /e 1 U 9>fy-2/a >iRlSS:ff -5 ifctcJ: Ufrflglx. 

#:DNA?:I#lfc 0 

StJSBfM.#DNA#y a e M»£? T-feS 3 i: ?: DN AgE?iJI:^t6 3 i: }C 
J:oTSftSbfeft, »3g/<^4t-pQE 3 0(QiagenthS8)JC-9-^^n-->yL 

[0 0 9 6] 

TyifisV > 1 0 0 /tg/m 1 fcfftfL Btlf^igtffiKlMfU 3 7 TC T? — Hfei&a! 
[0 0 9 7] 

mmmz ccoqs) 
(i) mti&mir*mmisf~zf^7.$. kp ado- k pdxs- i, pxse - 

1 hD-;i/h LTPEG4 0 0&E. coli DH5 a ^iC^tl^tl^A b 

, 1 0 0 g/mlilOX^^f ; Y-f i/>i:gi5itt§:attM«iftE. col 
i DH5a/pAD0-l, E. coH DH5 a /pDXS-1. E. coli DH5a/pXSE-l£ £tfE. c 
oH DH5a/pEG400$:#>5rm#Lfe o 
[0 0 9 8] 

> (thiamine) £ If # ^ ^Bg^^tl^tll 0 0 mg/ 1 , p-tKD^f 
i>3cJ§>#$? 50mg/l. ^^^f;7>fi/> lOOjug/mliJlDltLB 
igifcfcl 0ml AtlfeK««tCi*ie>^3Bt«g«l#«:*eU 3dCt'7 2 tSBftg 

p i uj^x^SJI i 1 — ^ 0 P, 3 9 3 R 



( 

V 
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[0 0 9 9] 

#*©»*8lfc3 0 0 ft HZ2~zf* J -;i/3 0 0ml &&Zf3S^7s¥-X3 0 
0 (i 1 £#D7L. 7^flf-XS/ay*-MB-2 0 0 (£#2§$£*±3g) T*5&m 

j-)vMtp(DC o Q 8 W»*#^n^h^9.7-r- (lc-ioa a& 

[0 10 0] 

j&^-MiDevelosil ODS-HG-5 &JgV\ n-^\^ri?-> 

= 8 : 2(Z)img£#ifr*B£ U -agj* 1 m l /mi n. «)£ift*.2 7 5 nm©^# 

[0101] 
[* 1 ] 



Him *lIMtMOCoQ841 







4W1 
[OD660] 


CoQ8*£jg§ 
[mg/L] 




E. 


coli DH5a/pE6400 


5.8 


0.63 


1.1 


E. 


coli DH5a/pAD0-l 


5.5 


0.98 


1.8 


E. 


coli DH5a/pDXS-l 


5.2 


0.85 


1.6 


E. 


coli DH5a/pXSE-l 


5.6 


0.67 


1.2 



* 1 : mteft^Mte C o Q 8 £gf§[mg/L] ^lOfbfe 
ffi££W*[0D660]T'§yofcffiT*^bfc o 

CoQ8fflMItt, n> hD-;i/^DH5a/pEG400£j:blgeU DH5a/pAD0-l 
, DH5a/pDXS-l^J:^DH5a/pXSE-lT-«^SlCl^^o^o #IC, HJfeM 1 
# bfc D N A ££T#A b £DH5 a /pADO-lfCfe ^T^fei^V^jg-ft;^ btlfc. 
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(2) M9^i|!!l:10mlA^iff:, JLIB (1) T^#LfcE. coli DH5 
a/pDXS-l£fe£E. coU DH5 a /pEG400£-£*l^ ? *l<tt® U 3 01Ct7 2 B#fl0 

[0 10 2] 

i&*#£T^ ±12 (1) il^O^StCJ: y^RC*#JC«fc<5C o Q 8<D£.m 

[0 10 3] 
[*2] 





[OD660] 


[mg/L] 




E. coli DH5a/pEG400 
E. coli DH5a/pDXS-l 


3.1 
2.5 


0.49 
1.02 


1.6 
4.1 



* 1 :BK*:rt$«fc*CoQ8£gfi[ig/L]* 1 0§bfe 
<fi££WM[OD660] T? SI o fclST*^ bfco 

CoQ8ffi4liii a>hn-;i4*DH5a/pEG400i:Jfc<£U DH5a/pDXS-l 
[0 10 4] 

(3) %mx.*mmiz&z>c oQ8<D%.m 

mMMlT'W&Vfc?^*^ FpEGYMUfett3> hD-;i/il bt p EG 
4 0 0 £E. coU DH5a fletC^A U 1 0 0 ^ g/m 1 7 V>f U 

>Kl»Lft£^^fC3£#lftE. coli DH5a/pEGYMl«J:0PE. coH DH5 a / pEG4 

[0105] 

1?JVZ1-X1%. tf^^>B 1 100mg/l, tf#$>B g 10 0mg/l 
, 'P-A>f Ka3f^£S#^ 5 0mg/l«Sj&nbfeLBJ&ifi& 1 0ml Atlfc 
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#5p 10—103101 



«#*sft«u Jiia (i) nmmo^m^^ yfitifttctsc o q 8©£ 

[0 10 6] 

[0 10 7] 
[*3] 





-am 




m&<D CoQ8£S 








[0D660] 


[mg/L] ' 




E. 
E. 


coli DH5a/pEG400 
coli DH5a/pEGYMl 


14.44 
13.12 


0.83 
0.94 


0.57 
0.71 



* 1 :Sflq^*i±CoQ8£g:e[iig/L]£l OfgUfc 
ifi££WM[0D660]T§!]o fcffiT*^ bfco 

CoQ80MH n> ha-;i/^DH5a/pEG400ilJt^L, DH5a/pEGYMl"e 
[0 10 8] 

HM3 J: y- 8 (MK — 8)tf>£M 

(1 ) ^^^^;Y-ft/>5: 100/t g/ml»LfcTB^ (/^hh'J^ 
hXfOnttg) 12g, Stfx** (7^ !7:2*±$g) 24g, ^U-feD 
5 g£zK9 0 OmljgjlU KH 2 PO 4 &0. 1 7M, K 2 HP0 4 5:0. 
7 2M-gqrr*2fcigiR& 1 0 0ml*tlATii$gbfe^%] SlOmUftfcttlH 
1f{C, ^|J6M2 (1) TfflM&Ufc, E. coU DH5a/pAD0-l££:&E. coli DH5 a 
/pEG400£^-*l,^MgSU 3 OICT? 7 2 ^WS»*&§| Ufe. 
[0 10 9] 

[0 110] 



11-3033236 



# 

^p5p 10 — 103101 





4*1 
[OD660] 


MK-840S 
[mg/L] 




E. coli DH5a/pEG400 
E. coli DH5a/pAD0-l 


23.2 
23.5 


1.1 
1.8 


0.46 
0.75 



* 1 :@<fcl^§ttCoQ8^:S:[ing/L]£l Ofgbfc 



MK-8©41itt, a> hD-;i/^DH5a/pEG400£JfcigcbT> DH5 a / pAD 

o-i-e tt^Sics^ o feo 

(2) (1) -r^t^L/feE. coH DH5a/pDXS-lt fe«E. coli DH5 a / 

pEG400£, _tSH (1) £ mm<D^mX^m U ^KSE$lf2MC«J;£MK- 8£>£jg 

[0 111] 

[0 112] 
[115] 





[0D660] 


[mg/L] 




E. coli DH5a/pEG400 


42.8 


2.41 


0.56 


E. coli DH5a/pDXS-l 


44.0 


2.96 


0.67 



* 1 :@fffl^m&CoQ8£0«[mgA]£l Ofgbfc 
«££WS[OD660]"ety^*HST^ bfeo 

MK- 8 <D£MAl*. =r> ha-;V*fcDH5a/pEG400£ifcigebT, DH5a/pDXS 

[0 1 13] 

Erwinia carotovoratc J: -5 C o Q 8 CP jfegg 



3 5 
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4$ 5p 10 — 103101 



H5SM1 T^#Lfe^^X^ KpDXS-l^fctt3> hU-)Vt. LX P EG 
4 0 0 ^Erwinia carotovora IF0-3380$clC3iA b> 1 0 0 At g/m 1 WkB.<D7» 
^f;7^f S/>K:Smtt«:^-rmK««#IF0-3380/pDXS-lfcJ:OtIF0-3380/ 
pEG400£®t#L£:o 
[0 114] 

X^^f ;7>fi/>$: 1 0 0 Ai g/ml^iDb^LB^^^l OmlAtlfc^ 

lft«c;i;ft£?gK«K&#&te«u 3 o'er- 7 2^^igM^»bfeo 
^M7E H»J2 (1) ill^^©^JCj:»;^^^JCJ;SC o Q 8(D 

6 *tc^"T. 
[0 115] 
C*6] 



^6$ Erwinia carotovora JggfeflHEtc £ & C o Q 8£g 





3=WS 
0D660 


CoQ8£gg 
mg/L 




IF0-3380/pEG40O' 
IF0-3380/pDXS-l 


1.68 
2.48 


0.26 
0.45 


1.5 
1.8 



* 1 : B*rttil4C o Q 84il[«A]* 1 0§bfc 
ffi^Wfi[0D660] T'fU o feffiT*^ L fco 



C o Q 8 3>hD -;i/*ftIFO-3380/pEG400£J£]f£U IFO-3380/ 

pDXS-l^tt^jftJClft^o fe. 
[0 116] 

m6W5 : Erwinia uredovora tc i: £n 7 <£Z*:ft U-r / Ktf)£B 
H jUM 1 X-mm U y 9 * $ KpUCYM-1. pQEDXS-1, pQEYM-1 ilfe&n^bn- 
bTpUC19&<fctfpQE30£x U# h O /K U — $/ 3 >?&IC J; »J Erwinia. uredovo 
ra DSM-30080$cfC#AU 1 0 0 n g/ml»7>^^'J >tC*gm'f£S:^ , r 
7£^&I&#E. uredovora DSM-30080/pUCYM-l, E. uredovora DSM-30080/pQEDX 
S-l, E. uredovora DSM-30080/.pQEYM-l, E. uredovora DSM-30080/pUC19fe <£ 
t>*E. uredovora DSM-30080/pQE30&:$# b tc 0 



milE4f ¥ 11-3033236 



#3p 10-103101 

[0 117] 

yytHt/Vy lOO/ig/ml, ^;i/n-^l%, fcr^^^Bj 100m g 
/l, ^#^>Bg 100mg/l, p-A^FDdr^Sfg? 5 0mg /\ 
SilfcLBiifiS 1 Oml A*ifctt»«»Citie>^R«ij|#S:«[flU 3 Ot 

^M7t, (1) t it®^ SIC i U f IKiftlC i: 2> C o Q 8 0 

Lfco 

[0 118] 

*nf;>f Kfi*«E)4Iili, (l) iilH^CD^lc «fc »J#^>ti^ 2 

-^#7-;i/Jf£#?fe^ft&MVK 4 5 0 nmOPR^^MI^-rsrillCj; »J 

[0 119] 

E. uredovora^^^tctac o Q 8 *5«tt5* D^y 





0D660 




CoQ8 






mg/L 








DSM-30080/pUC19 


2.00 


1.15 


1.0 


1.0 


1.0 


DSM-30080/pUCYM-l 


1.88 


1.39 


1.3 


1.5 


1.6 


DSM-30080/pQE30 


2.52 


1.29 


1.0 


1.0 


1.0 


DSM-30080/pQEYM-l 


1.92 


1.36 


1.4 


1.7 


2.2 


DSM-30080/pQEDXS-l 


2.12 


3.21 


3.0 


5.6 


6.7 



M-30080 /pUCl 9 hifc$*U DSM-30080/pUCYM-l^&^SlClS^o fco 
-;M*DSM-30080/pQE30 £ U DSM-30080/pQEYM-l 35 <fc t>*DSM-30080/pQEDXS-l 
[0 12 0] 



1 i - 3 0 3 3 ? 3 6 
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[0 12 1] 



tfJSE#¥ 1 1-3033236 



4f 3p 10—103101 



[0 12 2] 
fB^ll©«S : 6 2 0 

§c$2i%i ' Escherichia coli 
: XLl-Blue 

Met Ser Phe Asp He Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 

1 5 10 15 

Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 

20 25 30 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 

35 40 45 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 

50 55 60 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 
65 70 75 80 

Gin Ala Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Lys He Gly 

85 90 95 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 

100 105 110 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 

115 120 125 

Ala Gly He Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 
130 135 140 

3 9 mSF^feaz. l 1-3033236 




10—103 101 



Arg Thr Val Cys Val He Gly Asp Gly Ala lie Thr Ala Gly Met Ala 
145 150 155 160 

Phe Glu Ala Met Asn His Ala Gly Asp He Arg Pro Asp Met Leu Val 

165 170 175 

He Leu Asn Asp Asn Glu Met Ser He Ser Glu Asn Val Gly Ala Leu 

180 185 190 

Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 

195 200 205 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 

210 215 220 

Leu Leu Lys Arg Thr Glu Glu His lie Lys Gly Met Val Val Pro Gly 
225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr lie Gly Pro Val Asp Gly 

245 250 255 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 

260 265 270 

Lys Gly Pro Gin Phe Leu His He Met Thr Lys Lys Gly Arg Gly Tyr 

275 280 285 

Glu Pro Ala Glu Lys Asp Pro lie Thr Phe His Ala Val Pro Lys Phe 

290 295 300 

Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 
305 310 315 320 

Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 

325 330 335 

Asn Lys Leu Met Ala lie Thr Pro Ala Met Arg Glu Gly Ser Gly Met 

340 345 350 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala He 

355 360 365 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 



ffiSE^ 5 ? 11-3033236 



iff 5p. 10 — 103101 



370 375 380 

Tyr Lys Pro lie Val Ala He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 
385 390 395 400 

Asp Gin Val Leu His Asp Val Ala He Gin Lys Leu Pro Val Leu Phe 

405 410 415 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 

420 425 430 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys lie Pro Glu Met Val He 

435 440 445 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 

450 455 460 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro He Gly Lys 

485 490 495 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 

500 505 510 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 

515 520 525 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu He Leu 

530 535 540 

Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 
545 550 555 560 

He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 

565 570 575 

Arg Lys Pro Val Pro Val Leu Asn He Gly Leu Pro Asp Phe Phe He 

580 585 590 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 
595 600 605 



6 1 



ujhx^sc i i — a 0 3 3 9 3 6 




#5£ 10-103101 



Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 
610 615 620 

[0 12 3] 

S!#I©S3 : 2 9 9 

: Escherichia coli 
: XLl-Blue 

SB#J 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 

1 5 10 15 

Ala Leu Ser Arg Phe He Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 

20 25 30 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 

35 40 45 

Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 

50 55 60 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys He His Ala Tyr Ser 
65 70 75 80 

Leu He His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 

85 90 95 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala lie Leu 

100 105 110 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser lie Leu Ser Asp Ala 

115 120 125 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg lie Ser Met He Ser Glu 



mSE#¥ 11-3033236 



4#¥ 10—103101 

130 135 140 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 

165 170 175 

He His Arg His Lys Thr Gly Ala Leu lie Arg Ala Ala Val Arg Leu 

180 185 190 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 

195 200 205 

Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 

210 215 220 

He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gin Gly 
225 230 235 240 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 

245 250 255 

Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Gin 

260 265 270 

Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 

275 280 285 

Ala Leu Ala Asp Tyr He He Gin Arg Asn Lys 
290 295 
[0 12 4] 
fB#J#^ : 3 

: 8 0 

mm<Dm : T ^ J WL 
hatfns;- : MM* 

MM 

^Z^^t : Escherichia coli 

A 9, "JJ i i — o ^ ?, 9 P, R 



#^2. 10 — 103101 



1fa%s : XLl-Blue 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 

15 10 15 

Glu Leu Glu Gin lie Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 

20 25 30 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 

35 40 45 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin lie Leu Leu 

50 55 60 

Ser Asp Asn Glu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 
65 70 75 80 

[0 12 5] 
@B^J## : 4 
WMO&i* : 3 4 8 

*&k%x ' Escherichia coli 
m& : XLl-Blue 

mm 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 

15 10 15 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 

20 25 30 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 

35 40 45 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 

4 4 ffi5E4#¥ 11-3033236 



jff 5p. 10 — 103101 



50 55 60 

Arg Pro lie He Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 
65 70 75 80 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 

100 105 110 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 

115 120 125 

He Leu Arg Ser He Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 

130 135 140 

Val Asp lie Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Glu 
145 150 155 160 

Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 

165 170 175 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 

180 185 190 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 

195 200 205 

His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 

210 215 220 

Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp Ser Pro Leu Ala Arg 
225 230 235 240 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 

245 250 255 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 

260 265 270 

Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 
275 280 285 



A 5 



maxaesz i i - 3 0 3 3 ? 3 6 
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Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 

290 295 300 

Ala Pro He lie Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 
305 310 315 320 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin He Ala Glu Leu Glu 

325 330 335 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 

[0 12 6] 
@E#J## : 5 
mFW&iS : 3 9 8 

: Escherichia coli 
: W3110 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser He Gly Cys Ser 

1 5 10 15 

Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 

20 25 30 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 

35 40 45 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 

50 55 60 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 
65 70 75 80 

Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 



ffi$E4W 11-3033236 
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85 

Val Met Ala Ala He Val Gly Ala 
100 

Ala He Arg Ala Gly Lys Thr He 
115 120 
Val Thr Cys Gly Arg Leu Phe Met 

130 135 
Gin Leu Leu Pro Val Asp Ser Glu 
145 150 
Pro Gin Pro He Gin His Asn Leu 
165 

Gly Val Val Ser He Leu Leu Thr 
180 

Thr Pro Leu Arg Asp Leu Ala Thr 
195 200 
His Pro Asn Trp Ser Met Gly Arg 



90 95 
Ala Gly Leu Leu Pro Thr Leu Ala 
105 110 
Leu Leu Ala Asn Lys Glu Ser Leu 
125 

Asp Ala Val Lys Gin Ser Lys Ala 
140 

His Asn Ala He Phe Gin Ser Leu 
155 160 
Gly Tyr Ala Asp Leu Glu Gin Asn 

170 175 
Gly Ser Gly Gly Pro Phe Arg Glu 
185 190 
Met Thr Pro Asp Gin Ala Cys Arg 
205 

Lys He Ser Val Asp Ser Ala Thr 



mfxsgm. i 1-3033236 
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210 215 220 

Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe Asn 
225 230 235 240 

Ala Ser Ala Ser Gin Met Glu Val Leu lie His Pro Gin Ser Val He 

245 250 255 

His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 

260 265 270 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 

275 280 285 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 

290 295 300 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 

325 330 335 

Ala Ala Asn Glu lie Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 

340 345 350 

Phe Thr Asp He Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 

355 360 365 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 

370 375 380 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 
385 390 395 

[0 12 7] 

mmm^r -.6 

ffl#J©«S : I860 

mm<om mm. 
mom. : ~*m. 

4 8 miE#¥ 11-3033236 



10 — 103101 

H#Jtf)=ffi^ : Genomic D N A 
MM 

**LfyQ%x : Escherichia coli 

m& : XLl-Blue 

Wffl 

ATG AGT TTT GAT ATT GCC AAA TAC CCG ACC CTG GCA CTG GTC GAC TCC 48 
Met Ser Phe Asp He Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 

15 10 15 

ACC CAG GAG TTA CGA CTG TTG CCG AAA GAG AGT TTA CCG AAA CTC TGC 96 
Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 

20 25 30 

GAC GAA CTG CGC CGC TAT TTA CTC GAC AGC GTG AGC CGT TCC AGC GGG 144 
Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 

35 40 45 

CAC TTC GCC TCC GGG CTG GGC ACG GTC GAA CTG ACC GTG GCG CTG CAC 192 
His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 

50 55 60 

TAT GTC TAC AAC ACC CCG TTT GAC CAA TTG ATT TGG GAT GTG GGG CAT 240 
Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 
65 70 75 80 

CAG GCT TAT CCG CAT AAA ATT TTG ACC GGA CGC CGC GAC AAA ATC GGC 288 
Gin Ala Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Lys He Gly 

85 90 95 

ACC ATC CGT CAG AAA GGC GGT CTG CAC CCG TTC CCG TGG CGC GGC GAA 336 
Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 

100 105 110 

AGC GAA TAT GAC GTA TTA AGC GTC GGG CAT TCA TCA ACC TCC ATC AGT 384 
Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 
115 120 125 



Ui fX#^TTZ i i 
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GCC GGA ATT GGT ATT GCG GTT GCT GCC GAA AAA GAA GGC AAA AAT CGC 432 
Ala Gly He Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 

130 135 140 

CGC ACC GTC TGT GTC ATT GGC GAT GGC GCG ATT ACC GCA GGC ATG GCG 480 
Arg Thr Val Cys Val He Gly Asp Gly Ala He Thr Ala Gly Met Ala 
145 150 155 160 

TTT GAA GCG ATG AAT CAC GCG GGC GAT ATC CGT CCT GAT ATG CTG GTG 528 
Phe Glu Ala Met Asn His Ala Gly Asp lie Arg Pro Asp Met Leu Val 

165 170 175 

ATT CTC AAC GAC AAT GAA ATG TCG ATT TCC GAA AAT GTC GGC GCG CTC 576 
He Leu Asn Asp Asn Glu Met Ser He Ser Glu Asn Val Gly Ala Leu 

180 185 190 

AAC AAC CAT CTG GCA CAG CTG CTT TCC GGT AAG CTT TAC TCT TCA CTG 624 
Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 

195 200 205 

CGC GAA GGC GGG AAA AAA GTT TTC TCT GGC GTG CCG CCA ATT AAA GAG 672 
Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 

210 215 220 

CTG CTC AAA CGC ACC GAA GAA CAT ATT AAA GGC ATG GTA GTG CCT GGC 720 
Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 
225 230 235 240 

ACG TTG TTT GAA GAG CTG GGC TTT AAC TAC ATC GGC CCG GTG GAC GGT 768 
Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr He Gly Pro Val Asp Gly 

245 250 255 

CAC GAT GTG CTG GGG CTT ATC ACC ACG CTA AAG AAC ATG CGC GAC CTG 816 
His Asp Val Leu Gly Leu lie Thr Thr Leu Lys Asn Met Arg Asp Leu 

260 265 270 

AAA GGC CCG CAG TTC CTG CAT ATC ATG ACC AAA AAA GGT CGT GGT TAT 864 
Lys Gly Pro Gin Phe Leu His lie Met Thr Lys Lys Gly Arg Gly Tyr 

5 O ffiSE#^ 1 1 - 3 0 3 3 2 3 6 
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275 280 285 

GAA CCG GCA GAA AAA GAC CCG ATC ACT TTC CAC GCC GTG CCT AAA TTT 912 

Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 

290 295 300 

GAT CCC TCC AGC GGT TGT TTG CCG AAA AGT AGC GGC GGT TTG CCG AGC 960 

Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 

305 310 315 320 

TAT TCA AAA ATC TTT GGC GAC TGG TTG TGC GAA ACG GCA GCG AAA GAC 1008 

Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 

325 330 335 

AAC AAG CTG ATG GCG ATT ACT CCG GCG ATG CGT GAA GGT TCC GGC ATG 1056 

Asn Lys Leu Met Ala lie Thr Pro Ala Met Arg Glu Gly Ser Gly Met 

340 345 350 

GTC GAG TTT TCA CGT AAA TTC CCG GAT CGC TAC TTC GAC GTG GCA ATT 1104 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala lie 

355 360 365 

GCC GAG CAA CAC GCG GTG ACC TTT GCT GCG GGT CTG GCG ATT GGT GGG 1152 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala lie Gly Gly 

370 375 380 

TAC AAA CCC ATT GTC GCG ATT TAC TCC ACT TTC CTG CAA CGC GCC TAT 1200 

Tyr Lys Pro He Val Ala lie Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 

385 390 395 400 

GAT CAG GTG CTG CAT GAC GTG GCG ATT CAA AAG CTT CCG GTC CTG TTC 1248 

Asp Gin Val Leu His Asp Val Ala He Gin Lys Leu Pro Val Leu Phe 

405 410 415 

GCC ATC GAC CGC GCG GGC ATT GTT GGT GCT GAC GGT CAA ACC CAT CAG 1296 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 

420 425 430 

GGT GCT TTT GAT CTC TCT TAC CTG CGC TGC ATA CCG GAA ATG GTC ATT 1344 

F> 1 msx&sL i 1- 3 03 3 236 
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Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys He Pro Glu Met Val He 

435 440 445 

ATG ACC CCG AGC GAT GAA AAC GAA TGT CGC CAG ATG CTC TAT ACC GGC 1392 
Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 

450 455 460 

TAT CAC TAT AAC GAT GGC CCG TCA GCG GTG CGC TAC CCG CGT GGC AAC 1440 
Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

GCG GTC GGC GTG GAA CTG ACG CCG CTG GAA AAA CTA CCA ATT GGC AAA 1488 
Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro He Gly Lys 

485 490 495 

GGC ATT GTG AAG CGT CGT GGC GAG AAA CTG GCG ATC CTT AAC TTT GGT 1536 
Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 

500 505 510 

ACG CTG ATG CCA GAA GCG GCG AAA GTC GCC GAA TCG CTG AAC GCC ACG 1584 
Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 

515 520 525 

CTG GTC GAT ATG CGT TTT GTG AAA CCG CTT GAT GAA GCG TTA ATT CTG 1632 
Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu lie Leu 

530 535 540 

GAA ATG GCC GCC AGC CAT GAA GCG CTG GTC ACC GTA GAA GAA AAC GCC 1680 
Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 
545 550 555 560 

ATT ATG GGC GGC GCA GGC AGC GGC GTG AAC GAA GTG CTG ATG GCC CAT 1728 
He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 

565 570 575 

CGT AAA CCA GTA CCC GTG CTG AAC ATT GGC CTG CCG GAC TTC TTT ATT 1776 
Arg Lys Pro Val Pro Val Leu Asn He Gly Leu Pro Asp Phe Phe He 
580 585 590 

5 2 ffilE^ 5 ? 11-3033236 
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CCG CAA GGA ACT CAG GAA GAA ATG CGC GCC GAA CTC GGC CTC GAT GCC 1824 
Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 

595 600 605 

GCT GGT ATG GAA GCC AAA ATC AAG GCC TGG CTG GCA 1860 
Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 
610 615 620 

[0 12 8] 
I2?U## : 7 
BE?U©:R£ : 897 

M&}<DMM : Genomic D N A 

*£$!t}%\ : Escherichia coli 
: XLl-Blue 

ATG GAC TTT CCG CAG CAA CTC GAA GCC TGC GTT AAG CAG GCC AAC CAG 48 
Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 

15 10 15 

GCG CTG AGC CGT TTT ATC GCC CCA CTG CCC TTT CAG AAC ACT CCC GTG 96 
Ala Leu Ser Arg Phe He Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 

20 25 30 

GTC GAA ACC ATG CAG TAT GGC GCA TTA TTA GGT GGT AAG CGC CTG CGA 144 
Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 

35 40 45 

CCT TTC CTG GTT TAT GCC ACC GGT CAT ATG TTC GGC GTT AGC ACA AAC 192 
Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 
50 55 60 

c ^ tusxjsdtsi i i __ q, o 3 3 ? 3 fi 
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ACG CTG GAC GCA CCC GCT GCC GCC GTT GAG TGT ATC CAC GCT TAC TCA 240 
Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys He His Ala Tyr Ser 
65 70 75 80 

TTA ATT CAT GAT GAT TTA CCG GCA ATG GAT GAT GAC GAT CTG CGT CGC 288 
Leu He His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 

85 90 95 

GGT TTG CCA ACC TGC CAT GTG A AG TTT GGC GAA GCA A AC GCG ATT CTC 336 
Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala He Leu 

100 105 110 

GCT GGC GAC GCT TTA CAA ACG CTG GCG TTC TCG ATT TTA AGC GAT GCC 384 
Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser lie Leu Ser Asp Ala 

115 120 125 

GAT ATG CCG GAA GTG TCG GAC CGC GAC AGA ATT TCG ATG ATT TCT GAA 432 
Asp Met Pro Glu Val Ser Asp Arg Asp Arg lie Ser Met lie Ser Glu 

130 135 140 

CTG GCG AGC GCC AGT GGT ATT GCC GGA ATG TGC GGT GGT CAG GCA TTA 480 
Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

GAT TTA GAC GCG GAA GGC AAA CAC GTA CCT CTG GAC GCG CTT GAG CGT 528 
Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 

165 170 175 

ATT CAT CGT CAT AAA ACC GGC GCA TTG ATT CGC GCC GCC GTT CGC CTT 576 
He His Arg His Lys Thr Gly Ala Leu He Arg Ala Ala Val Arg Leu 

180 185 190 

GGT GCA TTA AGC GCC GGA GAT AAA GGA CGT CGT GCT CTG CCG GTA CTC 624 
Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 

195 200 205 

GAC AAG TAT GCA GAG AGC ATC GGC CTT GCC TTC CAG GTT CAG GAT GAC 672 
Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 

5 4 tfJH^ 5 ! 2 1 1- 3033 2 36 
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210 215 
ATC CTG GAT GTG GTG GGA GAT ACT 
He Leu Asp Val Val Gly Asp Thr 
225 230 
GCC GAC CAG CAA CTT GGT AAA AGT 
Ala Asp Gin Gin Leu Gly Lys Ser 
245 

GAG CAA GCC CGG AAG AAA GCC CGG 
Glu Gin Ala Arg Lys Lys Ala Arg 
260 

TCG CTG AAA CAA CTG GCT GAA CAG 
Ser Leu Lys Gin Leu Ala Glu Gin 
275 280 
GCG CTA GCG GAC TAC ATC ATC CAG 
Ala Leu Ala Asp Tyr He He Gin 



GCA ACG TTG 
Ala Thr Leu 

235 

ACC TAC CCT 
Thr Tyr Pro 

250 
GAT CTG ATC 
Asp Leu He 
265 

TCA CTC GAT 
Ser Leu Asp 

CGT AAT AAA 
Arg Asn Lys 



220 

GGA AAA 
Gly Lys 

GCA CTT 
Ala Leu 

GAC GAT 
Asp Asp 

ACC TCG 
Thr Ser 
285 



CGC CAG GGT 
Arg Gin Gly 
240 

CTG GGT CTT 
Leu Gly Leu 

255 
GCC CGT CAG 
Ala Arg Gin 
270 

GCA CTG GAA 
Ala Leu Glu 



290 
[0 12 9] 
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295 



240 



mom 

MM 

ATG CCG AAG AAA AAT GAG GCG CCC 
Met Pro Lys Lys Asn- Glu Ala Pro 



mm 

Genomic DNA 

Escherichia coli 
XLl-Blue 



GCC AGC TTT GAA AAG GCG CTG AGC 
Ala Ser Phe Glu Lys Ala Leu Ser 



720 



768 



816 



864 



897 



48 



5 5 
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GAG CTG GAA 
Glu Leu Glu 

GAA GAG GCG 
Glu Glu Ala 

35 

GGG CAG GCC 
Gly Gin Ala 
50 

TCT GAC AAT 
Ser Asp Asn 
65 

[0 13 0] 
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5 

CAG ATT 
Gin lie 

20 
CTG AAC 
Leu Asn 

AAA TTA 
Lys Leu 

GAA GAC 
Glu Asp 



GTA ACC CGT 
Val Thr Arg 

GAG TTC GAA 
Glu Phe Glu 
40 

CAA CAA GCC 
Gin Gin Ala 

55 

GCC TCT CTA 
Ala Ser Leu 
70 



10 

CTG GAA 
Leu Glu 

25 
CGC GGC 
Arg Gly 

GAA CAG 
Glu Gin 

ACC CCT 
Thr Pro 



AGT GGC GAC 
Ser Gly Asp 

GTG CAG CTG 
Val Gin Leu 
45 

CGC GTA CAA 
Arg Val Gin 
60 

TTT ACA CCG 
Phe Thr Pro 

75 



15 

CTG CCG CTG 
Leu Pro Leu 
30 

GCA CGT CAG 
Ala Arg Gin 

ATT CTG CTG 
He Leu Leu 

GAC AAT GAG 
Asp Asn Glu 
80 



96 



1044 

mm 

Genomic 



144 



192 



240 



DN A 



*-EM&%i : Escherichia coli 
: XLl-Blue 

mm 

GTG ACT GGG GTG AAC GAA TGC AGC CGC AGC ACA TGC AAC TTG AAG TAT 
Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 

15 10 15 

GAC GAG TAT AGC AGG AGT GGC AGC ATG CAA TAC AAC CCC TTA GGA AAA 
Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 



48 



96 
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20 25 30 

ACC GAC CTT CGC GTT TCC CGA CTT TGC CTC GGC TGT ATG ACC TTT GGC 144 
Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 

35 40 45 

GAG CCA GAT CGC GGT AAT CAC GCA TGG ACA CTG CCG GAA GAA AGC AGC 192 
Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 

50 55 60 

CGT CCC ATA ATT AAA CGT GCA CTG GAA GGC GGC ATA AAT TTC TTT GAT 240 
Arg Pro He He Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 
65 70 75 80 

ACC GCC AAC AGT TAT TCT GAC GGC AGC AGC GAA GAG ATC GTC GGT CGC 288 
Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 -90 95 
GCA CTG CGG GAT TTC GCC CGT CGT GAA GAC GTG GTC GTT GCG ACC AAA 336 
Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 

100 105 110 

GTG TTC CAT CGC GTT GGT GAT TTA CCG GAA GGA TTA TCC CGT GCG CAA 384 
Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 

115 120 125 

ATT TTG CGC TCT ATC GAC GAC AGC CTG CGA CGT CTC GGC ATG GAT TAT 432 
lie Leu Arg Ser He Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 

130 135 140 

GTC GAT ATC CTG CAA ATT CAT CGC TGG GAT TAC AAC ACG CCG ATC GAA 480 
Val Asp He Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Glu 
145 150 155 160 

GAG ACG CTG GAA GCC CTC AAC GAC GTG GTA AAA GCC GGG AAA GCG CGT 528 
Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 

165 170 175 

TAT ATC GGC GCG TCA TCA ATG CAC GCT TCG CAG TTT GCT CAG GCA CTG 576 

5 7 ftll^^ 1 1-3033236 
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Tyr He Gly Ala 
180 

GAA CTC CAA AAA 
Glu Leu Gin Lys 
195 

AAT CTG 
Asn Leu 



CAC TAC 
His Tyr 
210 
TGT TAT 
Cys Tyr 
225 

GGC CGT 
Gly Arg 

GAT GAG 
Asp Glu 

CAG ATC 
Gin lie 

CGA GCA 
Arg Ala 
290 
GCA CCG 
Ala Pro 
305 

AAC GCG 
Asn Ala 



Ser Ser Met His Ala Ser 
185 
TGG GCG CAG 
Trp Ala Gin 
200 

GAA GAA GAG 
Glu Glu Glu 



CAG CAC GGC 
Gin His Gly 



CAG GAG 
Gin Glu 

CTG ACG 
Leu Thr 

GTG GGG 
Val Gly 
260 
GCA GAG 
Ala Glu 
275 

CAA GTT 
Gin Val 

ATT ATC 
He lie 

GTG GAT 
Val Asp 



ATT TAT CGT 
lie Tyr Arg 

215 

GGC GTG GCG 
Gly Val Ala 

230 
CGT CCG TGG 
Arg Pro Trp 
245 

AAA AAT CTC 
Lys Asn Leu 

CGG TTA ACA 
Arg Leu Thr 

GCG CTG GCC 
Ala Leu Ala 
295 

GGA ACT TCG 
Gly Thr Ser 

310 
ATC ACT TTG 
lie Thr Leu 
325 



Gin Phe Ala Gin Ala Leu 

190 

TTT GTC AGT ATG CAG GAT 
Phe Val Ser Met Gin Asp 
205 

ATG CTA CCA CTG 
Met Leu Pro Leu 



GTA ATT CCA 
Val lie Pro 

GGA GAA ACT 
Gly Glu Thr 
250 

TAT AAA GAA 
Tyr Lys Glu 

265 
GGC GTC AGT 
Gly Val Ser 
280 

TGG TTG TTG 
Trp Leu Leu 

CGC GAA GAA 
Arg Glu Glu 

AAG CCG GAA 
Lys Pro Glu 
330 



CGC GAG 
Arg Glu 
220 
TGG AGC 
Trp Ser 
235 

ACC GCA 
Thr Ala 

AGC GAT 
Ser Asp 

GAA GAA 
Glu Glu 

AGT AAA 
Ser Lys 
300 
CAG CTT 
Gin Leu 
315 

CAG ATT 
Gin He 



CCG CTG 
Pro Leu 

CGA CTG 
Arg Leu 

GAA AAT 
Glu Asn 
270 
CTG GGG 
Leu Gly 
285 

CCG GGC 
Pro Gly 



GCA AGG 
Ala Arg 
240 
GTG TCT 
Val Ser 
255 

GAC GCG 
Asp Ala 

GCG ACA 
Ala Thr 

ATT GCC 
He Ala 



GAT GAG CTA TTG 
Asp Glu Leu Leu 
320 

GCC GAA CTG GAA 
Ala Glu Leu Glu 

335 



624 



672 



720 



768 



816 



864 



912 



960 



1008 
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ACG CCG TAT 


AAA CCG CAT 


CCT 


GTC 


GTA 


GGA 


TTT 


AAA 






1044 


Thr Pro Tyr Lys Pro His Pro Val 


Val 


Gly 


Phe 


Lys 










340 








345 
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ATG AAG CAA 


CTC 


ACC ATT 


CTG 


GGC 


TCG 


ACC 


GGC 


TCG 


ATT GGT TGC 


AGC 


48 


Met Lys Gin 


Leu 


Thr He 


Leu 


Gly 


Ser 


Thr 


Gly 


Ser 


He Gly Cys 


Ser 




1 




5 








10 






15 






ACG CTG GAC 


GTG 


GTG CGC 


CAT 


AAT 


CCC 


GAA 


CAC 


TTC 


CGC GTA GTT 


GCG 


96 


Thr Leu Asp 


Val 


Val Arg 


His 


Asn 


Pro 


Glu 


His 


Phe 


Arg Val Val 


Ala 






20 








25 








30 






CTG GTG GCA 


GGC 


AAA AAT 


GTC 


ACT 


CGC 


ATG 


GTA 


GAA 


CAG TGC CTG 


GAA 


144 


Leu Val Ala 


Gly 


Lys Asn 


Val 


Thr 


Arg 


Met 


Val 


Glu 


Gin Cys Leu Glu 




35 








40 










45 






TTC TCT CCC 


CGC 


TAT GCC 


GTA 


ATG 


GAC 


GAT 


GAA 


GCG 


AGT GCG AAA 


CTT 


192 


Phe Ser Pro 


Arg 


Tyr Ala 


Val 


Met 


Asp 


Asp 


Glu 


Ala 


Ser Ala Lys Leu 




50 






55 










60 








CTT AAA ACG 


ATG 


CTA CAG 


CAA 


CAG 


GGT 


AGC 


CGC 


ACC 


GAA GTC TTA 


AGT 


240 


Leu Lys Thr 


Met 


Leu Gin 


Gin 


Gin 


Gly 


Ser 


Arg 


Thr 


Glu Val Leu 


Ser 




65 




70 










75 






80 
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GGG CAA CAA GCC GCT TGC GAT ATG GCA GCG CTT GAG GAT GTT GAT CAG 288 
Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 95 

GTG ATG GCA GCC ATT GTT GGC GCT GCT GGG CTG TTA CCT ACG CTT GCT 336 
Val Met Ala Ala He Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 

100 105 110 

GCG ATC CGC GCG GGT AAA ACC ATT TTG CTG GCC AAT AAA GAA TCA CTG 384 
Ala lie Arg Ala Gly Lys Thr He Leu Leu Ala Asn Lys Glu Ser Leu 

115 120 125 

GTT ACC TGC GGA CGT CTG TTT ATG GAC GCC GTA AAG CAG AGC AAA GCG 432 
Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 

130 135 140 

CAA TTG TTA CCG GTC GAT AGC GAA CAT AAC GCC ATT TTT CAG AGT TTA 480 
Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala He Phe Gin Ser Leu 
145 150 155 160 

CCG CAA CCT ATC CAG CAT AAT CTG GGA TAC GCT GAC CTT GAG CAA AAT 528 
Pro Gin Pro lie Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 

165 170 175 

GGC GTG GTG TCC ATT TTA CTT ACC GGG TCT GGT GGC CCT TTC CGT GAG 576 
Gly Val Val Ser He Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 

180 185 190 

ACG CCA TTG CGC GAT TTG GCA ACA ATG ACG CCG GAT CAA GCC TGC CGT 624 
Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 

195 200 205 

CAT CCG AAC TGG TCG ATG GGG CGT AAA ATT TCT GTC GAT TCG GCT ACC 672 
His Pro Asn Trp Ser Met Gly Arg Lys He Ser Val Asp Ser Ala Thr 

210 215 220 

ATG ATG AAC AAA GGT CTG GAA TAC ATT GAA GCG CGT TGG CTG TTT AAC 720 
Met Met Asn Lys Gly Leu Glu Tyr lie Glu Ala Arg Trp Leu Phe Asn 

6 O fflKE43¥ 1 1- 3033236 
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225 230 235 240 

GCC AGC GCC AGC CAG ATG GAA GTG CTG ATT CAC CCG CAG TCA GTG ATT 768 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val He 

245 250 255 

CAC TCA ATG GTG CGC TAT CAG GAC GGC AGT GTT CTG GCG CAG CTG GGG 816 
His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 

260 265 270 

GAA CCG GAT ATG GTA CGC CAA TTG CCC ACA CCA TGG GCA TGG CCG AAT 864 
Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 

275 280 285 

CGC GTG AAC TCT GGC GTG AAG CCG CTC GAT TTT TGC AAA CTA AGT GCG 912 
Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 

290 295 300 

TTG ACA TTT GCC GCA CCG GAT TAT GAT CGT TAT CCA TGC CTG AAA CTG 960 
Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 

GCG ATG GAG GCG TTC GAA CAA GGC CAG GCA GCG ACG ACA GCA TTG AAT 1008 
Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 

325 330 335 

GCC GCA AAC GAA ATC ACC GTT GCT GCT TTT CTT GCG CAA CAA ATC CGC 1056 
Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 

340 345 350 

TTT ACG GAT ATC GCT GCG TTG AAT TTA TCC GTA CTG GAA AAA ATG GAT 1104 
Phe Thr Asp lie Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 

355 360 365 

ATG CGC GAA CCA CAA TGT GTG GAC GAT GTG TTA TCT GTT GAT GCG AAC 1152 
Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 

370 375 380 

GCG CGT GAA GTC GCC AGA AAA GAG GTG ATG CGT CTC GCA AGC 1194 



« 1 
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Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 
385 390 395 

[0 13 2] 
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4390 

Genomic DNA 



: Escherichia coli 
: XLl-Blue 

ATGGCGGCAA TGGTTCGTTG GCAAGCCTTA AGCGACTTGT ATAGGGAAAA ATACAGCAGC 60 
CCACACCTGC GGCTGCATCC AGGCGCGGAA GTATACCACT AACATCGCTT TGCTGTGCAC 120 
ATCACCTTAC CATTGCGCGT TATTTGCTAT TTGCCCTGAG TCCGTTACCA TGACGGGGCG 180 
AAAAATATTG AGAGTCAGAC ATTCATT ATG CCG AAG AAA AAT GAG GCG CCC GCC 234 

Met Pro Lys Lys Asn Glu Ala Pro Ala 
1 5 

AGC TTT GAA AAG GCG CTG AGC GAG CTG GAA CAG ATT GTA ACC CGT CTG 282 
Ser Phe Glu Lys Ala Leu Ser Glu Leu Glu Gin He Val Thr Arg Leu 
10 15 20 25 

GAA AGT GGC GAC CTG CCG CTG GAA GAG GCG CTG AAC GAG TTC GAA CGC 330 
Glu Ser Gly Asp Leu Pro Leu Glu Glu Ala Leu Asn Glu Phe Glu Arg 

30 35 40 

GGC GTG CAG CTG GCA CGT CAG GGG CAG GCC AAA TTA CAA CAA GCC GAA 378 
Gly Val Gin Leu Ala Arg Gin Gly Gin Ala Lys Leu Gin Gin Ala Glu 

45 50 55 

CAG CGC GTA CAA ATT CTG CTG TCT GAC AAT GAA GAC GCC TCT CTA ACC 426 
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Gin Arg Val Gin He Leu Leu Ser Asp Asn Glu Asp Ala Ser Leu Thr 

60 65 70 

CCT TTT ACA CCG GAC AAT GAG TA ATG GAC TTT CCG CAG CAA CTC GAA 473 
Pro Phe Thr Pro Asp Asn Glu Met Asp Phe Pro Gin Gin Leu Glu 

1 5 

GCC TGC GTT AAG CAG GCC AAC CAG GCG CTG AGC CGT TTT ATC GCC CCA 521 
Ala Cys Val Lys Gin Ala Asn Gin Ala Leu Ser Arg Phe He Ala Pro 

10 15 20 

CTG CCC TTT CAG AAC ACT CCC GTG GTC GAA ACC ATG CAG TAT GGC GCA 569 
Leu Pro Phe Gin Asn Thr Pro Val Val Glu Thr Met Gin Tyr Gly Ala 
25 30 35 40 

TTA TTA GGT GGT AAG CGC CTG CGA CCT TTC CTG GTT TAT GCC ACC GGT 617 
Leu Leu Gly Gly Lys Arg Leu Arg Pro Phe Leu Val Tyr Ala Thr Gly 

45 50 55 

CAT ATG TTC GGC GTT AGC ACA AAC ACG CTG GAC GCA CCC GCT GCC GCC 665 
His Met Phe Gly Val Ser Thr Asn Thr Leu Asp Ala Pro Ala Ala Ala 

60 65 70 

GTT GAG TGT ATC CAC GCT TAC TCA TTA ATT CAT GAT GAT TTA CCG GCA 713 
Val Glu Cys He His Ala Tyr Ser Leu He His Asp Asp Leu Pro Ala 

75 80 85 

ATG GAT GAT GAC GAT CTG CGT CGC GGT TTG CCA ACC TGC CAT GTG AAG 761 
Met Asp Asp Asp Asp Leu Arg Arg Gly Leu Pro Thr Cys His Val Lys 

90 95 100 

TTT GGC GAA GCA AAC GCG ATT CTC GCT GGC GAC GCT TTA CAA ACG CTG 809 
Phe Gly Glu Ala Asn Ala He Leu Ala Gly Asp Ala Leu Gin Thr Leu 
105 110 115 120 

GCG TTC TCG ATT TTA AGC GAT GCC GAT ATG CCG GAA GTG TCG GAC CGC 857 
Ala Phe Ser He Leu Ser Asp Ala Asp Met Pro Glu Val Ser Asp Arg 
125 130 135 
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GAC AGA ATT TCG ATG ATT TCT GAA CTG GCG AGC GCC AGT GGT ATT GCC 905 
Asp Arg He Ser Met lie Ser Glu Leu Ala Ser Ala Ser Gly He Ala 

140 145 150 

GGA ATG TGC GGT GGT CAG GCA TTA GAT TTA GAC GCG GAA GGC AAA CAC 953 
Gly Met Cys Gly Gly Gin Ala Leu Asp Leu Asp Ala Glu Gly Lys His 

155 160 165 

GTA CCT CTG GAC GCG CTT GAG CGT ATT CAT CGT CAT AAA ACC GGC GCA 1001 
Val Pro Leu Asp Ala Leu Glu Arg He His Arg His Lys Thr Gly Ala 

170 175 180 

TTG ATT CGC GCC GCC GTT CGC CTT GGT GCA TTA AGC GCC GGA GAT AAA 1049 
Leu He Arg Ala Ala Val Arg Leu Gly Ala Leu Ser Ala Gly Asp Lys 
185 190 195 200 

GGA CGT CGT GCT CTG CCG GTA CTC GAC AAG TAT GCA GAG AGC ATC GGC 1097 
Gly Arg Arg Ala Leu Pro Val Leu Asp Lys Tyr Ala Glu Ser lie Gly 

205 210 215 

CTT GCC TTC CAG GTT CAG GAT GAC ATC CTG GAT GTG GTG GGA GAT ACT 1145 
Leu Ala Phe Gin Val Gin Asp Asp He Leu Asp Val Val Gly Asp Thr 

220 225 230 

GCA ACG TTG GGA AAA CGC CAG GGT GCC GAC CAG CAA CTT GGT AAA AGT 1193 
Ala Thr Leu Gly Lys Arg Gin Gly Ala Asp Gin Gin Leu Gly Lys Ser 

235 240 245 

ACC TAC CCT GCA CTT CTG GGT CTT GAG CAA GCC CGG AAG AAA GCC CGG 1241 
Thr Tyr Pro Ala Leu Leu Gly Leu Glu Gin Ala Arg Lys Lys Ala Arg 

250 255 260 

GAT CTG ATC GAC GAT GCC CGT CAG TCG CTG AAA CAA CTG GCT GAA CAG 1289 
Asp Leu He Asp Asp Ala Arg Gin Ser Leu Lys Gin Leu Ala Glu Gin 
265 270 275 280 

TCA CTC GAT ACC TCG GCA CTG GAA GCG CTA GCG GAC TAC ATC ATC CAG 1337 
Ser Leu Asp Thr Ser Ala Leu Glu Ala Leu Ala Asp Tyr He He Gin 

6 4 11-3033236 
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285 290 295 

CGT AAT AAA TAAACAATAA GTATTAATAG GCCCCTG ATG AGT TTT GAT ATT GCC 1391 

Met Ser Phe Asp He Ala 
1 5 

AAA TAC CCG ACC CTG GCA CTG GTC GAC TCC ACC CAG GAG TTA CGA CTG 1439 
Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser Thr Gin Glu Leu Arg Leu 

10 15 20 

TTG CCG AAA GAG AGT TTA CCG AAA CTC TGC GAC GAA CTG CGC CGC TAT 1487 
Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys Asp Glu Leu Arg Arg Tyr 

25 30 35 

TTA CTC GAC AGC GTG AGC CGT TCC AGC GGG CAC TTC GCC TCC GGG CTG 1535 
Leu Leu Asp Ser Val Ser Arg Ser Ser Gly His Phe Ala Ser Gly Leu 

40 45 50 

GGC ACG GTC GAA CTG ACC GTG GCG CTG CAC TAT GTC TAC AAC ACC CCG 1583 
Gly Thr Val Glu Leu Thr Val Ala Leu His Tyr Val Tyr Asn Thr Pro 
55 60 65 70 

TTT GAC CAA TTG ATT TGG GAT GTG GGG CAT CAG GCT TAT CCG CAT AAA 1631 
Phe Asp Gin Leu He Trp Asp Val Gly His Gin Ala Tyr Pro His Lys 

75 80 85 

ATT TTG ACC GGA CGC CGC GAC AAA ATC GGC ACC ATC CGT CAG AAA GGC 1679 
He Leu Thr Gly Arg Arg Asp Lys lie Gly Thr He Arg Gin Lys Gly 

90 95 .100 

GGT CTG CAC CCG TTC CCG TGG CGC GGC GAA AGC GAA TAT GAC GTA TTA 1727 
Gly Leu His Pro Phe Pro Trp Arg Gly Glu Ser Glu Tyr Asp Val Leu 

105 110 115 

AGC GTC GGG CAT TCA TCA ACC TCC ATC AGT GCC GGA ATT GGT ATT GCG 1775 
Ser Val Gly His Ser Ser Thr Ser He Ser Ala Gly He Gly He Ala 

120 125 130 

GTT GCT GCC GAA AAA GAA GGC AAA AAT CGC CGC ACC GTC TGT GTC ATT 1823 

Q C t-U -s-r fl^t. jr£ -I 1 Q ^ Q Q Q 
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Val Ala Ala Glu Lys Glu Gly Lys Asn Arg Arg Thr Val Cys Val He 

135 140 145 150 

GGC GAT GGC GCG ATT ACC GCA GGC ATG GCG TTT GAA GCG ATG AAT CAC 1871 

Gly Asp Gly Ala He Thr Ala Gly Met Ala Phe Glu Ala Met Asn His 

155 160 165 

GCG GGC GAT ATC CGT CCT GAT ATG CTG GTG ATT CTC AAC GAC AAT GAA 1919 
Ala Gly Asp He Arg Pro Asp Met Leu Val lie Leu Asn Asp Asn Glu 

170 175 180 

ATG TCG ATT TCC GAA AAT GTC GGC GCG CTC AAC AAC CAT CTG GCA CAG 1967 
Met Ser lie Ser Glu Asn Val Gly Ala Leu Asn Asn His Leu Ala Gin 

185 190 195 

CTG CTT TCC GGT AAG CTT TAC TCT TCA CTG CGC GAA GGC GGG AAA AAA 2015 
Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu Arg Glu Gly Gly Lys Lys 

200 205 210 

GTT TTC TCT GGC GTG CCG CCA ATT AAA GAG CTG CTC AAA CGC ACC GAA 2063 
Val Phe Ser Gly Val Pro Pro lie Lys Glu Leu Leu Lys Arg Thr Glu 
215 220 225 230 

GAA CAT ATT AAA GGC ATG GTA GTG CCT GGC ACG TTG TTT GAA GAG CTG 2111 
Glu His He Lys Gly Met Val Val Pro Gly Thr Leu Phe Glu Glu Leu 

235 240 245 

GGC TTT AAC TAC ATC GGC CCG GTG GAC GGT CAC GAT GTG CTG GGG CTT 2159 
Gly Phe Asn Tyr He Gly Pro Val Asp Gly His Asp Val Leu Gly Leu 

250 255 260 

ATC ACC ACG CTA AAG AAC ATG CGC GAC CTG AAA GGC CCG CAG TTC CTG 2207 
He Thr Thr Leu Lys Asn Met Arg Asp Leu Lys Gly Pro Gin Phe Leu 

265 270 275 

CAT ATC ATG ACC AAA AAA GGT CGT GGT TAT GAA CCG GCA GAA AAA GAC 2255 
His He Met Thr Lys Lys Gly Arg Gly Tyr Glu Pro Ala Glu Lys Asp 
280 285 290 

6 6 mtl^¥ 1 1- 3033236 
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CCG ATC ACT TTC CAC GCC GTG CCT AAA TTT GAT CCC TCC AGC GGT TGT 2303 

Pro He Thr Phe His Ala Val Pro Lys Phe Asp Pro Ser Ser Gly Cys 

295 300 305 310 

TTG CCG AAA AGT AGC GGC GGT TTG CCG AGC TAT TCA AAA ATC TTT GGC 2351 

Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser Tyr Ser Lys lie Phe Gly 

315 320 325 

GAC TGG TTG TGC GAA ACG GCA GCG AAA GAC AAC AAG CTG ATG GCG ATT 2399 

Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp Asn Lys Leu Met Ala He 

330 335 340 

ACT CCG GCG ATG CGT GAA GGT TCC GGC ATG GTC GAG TTT TCA CGT AAA 2447 

Thr Pro Ala Met Arg Glu Gly Ser Gly Met Val Glu Phe Ser Arg Lys 

345 350 355 

TTC CCG GAT CGC TAC TTC GAC GTG GCA ATT GCC GAG CAA CAC GCG GTG 2495 

Phe Pro Asp Arg Tyr Phe Asp Val Ala lie Ala Glu Gin His Ala Val 

360 365 370 

ACC TTT GCT GCG GGT CTG GCG ATT GGT GGG TAC AAA CCC ATT GTC GCG 2543 

Thr Phe Ala Ala Gly Leu Ala lie Gly Gly Tyr Lys Pro He Val Ala 
375 380 385 390 

ATT TAC TCC ACT TTC CTG CAA CGC GCC TAT GAT CAG GTG CTG CAT GAC 2591 

He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr Asp Gin Val Leu His Asp 

395 400 405 

GTG GCG ATT CAA AAG CTT CCG GTC CTG TTC GCC ATC GAC CGC GCG GGC 2639 

Val Ala He Gin Lys Leu Pro Val Leu Phe Ala He Asp Arg Ala Gly 

410 415 420 

ATT GTT GGT GCT GAC GGT CAA ACC CAT CAG GGT GCT TTT GAT CTC TCT 2687 

lie Val Gly Ala Asp Gly Gin Thr His Gin Gly Ala Phe Asp Leu Ser 

425 430 435 

TAC CTG CGC TGC ATA CCG GAA ATG GTC ATT ATG ACC CCG AGC GAT GAA 2735 

Tyr Leu Arg Cys He Pro Glu Met Val He Met Thr Pro Ser Asp Glu 
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440 445 450 

AAC GAA TGT CGC CAG ATG CTC TAT ACC GGC TAT CAC TAT AAC GAT GGC 2783 
Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly Tyr His Tyr Asn Asp Gly 
455 460 465 470 

CCG TCA GCG GTG CGC TAC CCG CGT GGC AAC GCG GTC GGC GTG GAA CTG 2831 
Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn Ala Val Gly Val Glu Leu 

475 480 485 

ACG CCG CTG GAA AAA CTA CCA ATT GGC AAA GGC ATT GTG AAG CGT CGT 2879 
Thr Pro Leu Glu Lys Leu Pro He Gly Lys Gly He Val Lys Arg Arg 

490 495 500 

GGC GAG AAA CTG GCG ATC CTT AAC TTT GGT ACG CTG ATG CCA GAA GCG 2927 
Gly Glu Lys Leu Ala He Leu Asn Phe Gly Thr Leu Met Pro Glu Ala 

505 510 515 

GCG AAA GTC GCC GAA TCG CTG AAC GCC ACG CTG GTC GAT ATG CGT TTT 2975 
Ala Lys Val Ala Glu Ser Leu Asn Ala Thr Leu Val Asp Met Arg Phe 

520 525 530 

GTG AAA CCG CTT GAT GAA GCG TTA ATT CTG GAA ATG GCC GCC AGC CAT 3023 
Val Lys Pro Leu Asp Glu Ala Leu He Leu Glu Met Ala Ala Ser His 
535 540 545 550 

GAA GCG CTG GTC ACC GTA GAA GAA AAC GCC ATT ATG GGC GGC GCA GGC 3071 
Glu Ala Leu Val Thr Val Glu Glu Asn Ala He Met Gly Gly Ala Gly 

555 560 565 

AGC GGC GTG AAC GAA GTG CTG ATG GCC CAT CGT AAA CCA GTA CCC GTG 3119 
Ser Gly Val Asn Glu Val Leu Met Ala His Arg Lys Pro Val Pro Val 

570 575 580 

CTG AAC ATT GGC CTG CCG GAC TTC TTT ATT CCG CAA GGA ACT CAG GAA 3167 
Leu Asn He Gly Leu Pro Asp Phe Phe He Pro Gin Gly Thr Gin Glu 

585 590 595 

GAA ATG CGC GCC GAA CTC GGC CTC GAT GCC GCT GGT ATG GAA GCC AAA 3215 

6 8 &8E#¥ 11-3033236 
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Glu Met Arg Ala Glu Leu Gly Leu Asp Ala Ala Gly Met Glu Ala Lys 

600 605 610 

ATC AAG GCC TGG CTG GCA TAATCCCTAC TCCACTCCTG CTATGCTTAA 3263 
lie Lys Ala Trp Leu Ala 
615 620 

GAAATTATTC ATAGACTCTA AATAATTCGA GTTGCAGGAA GGCGGCAAAC GAGTGAAGCC 3323 
CCAGGAGCTT ACATAAGTAA GTG ACT GGG GTG AAC GAA TGC AGC CGC AGC 3373 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser 
1 5 10 

ACA TGC AAC TTG AAG TAT GAC GAG TAT AGC AGG AGT GGC AGC ATG CAA 3421 
Thr Cys Asn Leu Lys Tyr Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin 

15 20 25 

TAC AAC CCC TTA GGA AAA ACC GAC CTT CGC GTT TCC CGA CTT TGC CTC 3469 
Tyr Asn Pro Leu Gly Lys Thr Asp Leu Arg Val Ser Arg Leu Cys Leu 

30 35 40 

GGC TGT ATG ACC TTT GGC GAG CCA GAT CGC GGT AAT CAC GCA TGG ACA 3517 
Gly Cys Met Thr Phe Gly Glu Pro Asp Arg Gly Asn His Ala Trp Thr 

45 50 55 

CTG CCG GAA GAA AGC AGC CGT CCC ATA ATT AAA CGT GCA CTG GAA GGC 3565 
Leu Pro Glu Glu Ser Ser Arg Pro He He Lys Arg Ala Leu Glu Gly 

60 65 70 

GGC ATA AAT TTC TTT GAT ACC GCC AAC AGT TAT TCT GAC GGC AGC AGC 3613 
Gly He Asn Phe Phe Asp Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser 
75 80 85 90 

GAA GAG ATC GTC GGT CGC GCA CTG CGG GAT TTC GCC CGT CGT GAA GAC 3661 
Glu Gin lie Val Gly Arg Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp 

95 100 105 

GTG GTC GTT GCG ACC AAA GTG TTC CAT CGC GTT GGT GAT TTA CCG GAA 3709 
Val Val Val Ala Thr Lys Val Phe His Arg Val Gly Asp Leu Pro Glu 
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110 115 120 

GGA TTA TCC CGT GCG CAA ATT TTG CGC TCT ATC GAC GAC AGC CTG CGA 3757 
Gly Leu Ser Arg Ala Gin He Leu Arg Ser lie Asp Asp Ser Leu Arg 

125 130 135 

CGT CTC GGC ATG GAT TAT GTC GAT ATC CTG CAA ATT CAT CGC TGG GAT 3805 
Arg Leu Gly Met Asp Tyr Val Asp He Leu Gin He His Arg Trp Asp 

140 145 150 

TAC AAC ACG CCG ATC GAA GAG ACG CTG GAA GCC CTC AAC GAC GTG GTA 3853 
Tyr Asn Thr Pro He Glu Glu Thr Leu Glu Ala Leu Asn Asp Val Val 
155 160 165 170 

AAA GCC GGG AAA GCG CGT TAT ATC GGC GCG TCA TCA ATG CAC GCT TCG 3901 
Lys Ala Gly Lys Ala Arg Tyr He Gly Ala Ser Ser Met His Ala Ser 

175 180 185 

CAG TTT GCT CAG GCA CTG GAA CTC CAA AAA CAG CAC GGC TGG GCG CAG 3949 
Gin Phe Ala Gin Ala Leu Glu Leu Gin Lys Gin His Gly Trp Ala Gin 

190 195 200 

TTT GTC AGT ATG CAG GAT CAC TAC A AT CTG ATT TAT CGT GAA GAA GAG 3997 
Phe Val Ser Met Gin Asp His Tyr Asn Leu lie Tyr Arg Glu Glu Glu 

205 210 215 

CGC GAG ATG CTA CCA CTG TGT TAT CAG GAG GGC GTG GCG GTA ATT CCA 4045 
Arg Glu Met Leu Pro Leu Cys Tyr Gin Glu Gly Val Ala Val lie Pro 

220 225 230 

TGG AGC CCG CTG GCA AGG GGC CGT CTG ACG CGT CCG TGG GGA GAA ACT 4093 
Trp Ser Pro Leu Ala Arg Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr 
235 240 245 250 

ACC GCA CGA CTG GTG TCT GAT GAG GTG GGG AAA AAT CTC TAT AAA GAA 4141 
Thr Ala Arg Leu Val Ser Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu 

255 260 265 

AGC GAT GAA AAT GAC GCG CAG ATC GCA GAG CGG TTA ACA GGC GTC AGT 4189 
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Ser Asp Glu Asn Asp Ala Gin He Ala Glu Arg Leu Thr Gly Val Ser 

270 275 280 

GAA GAA CTG GGG GCG ACA CGA GCA CAA GTT GCG CTG GCC TGG TTG TTG 4237 
Glu Glu Leu Gly Ala Thr Arg Ala Gin Val Ala Leu Ala Trp Leu Leu 

285 290 295 

AGT AAA CCG GGC ATT GCC GCA CCG ATT ATC GGA ACT TCG CGC GAA GAA 4285 
Ser Lys Pro Gly He Ala Ala Pro He He Gly Thr Ser Arg Glu Glu 

300 305 310 

CAG CTT GAT GAG CTA TTG AAC GCG GTG GAT ATC ACT TTG AAG CCG GAA 4333 
Gin Leu Asp Glu Leu Leu Asn Ala Val Asp lie Thr Leu Lys Pro Glu 
315 320 325 330 

CAG ATT GCC GAA CTG GAA ACG CCG TAT AAA CCG CAT CCT GTC GTA GGA 4381 
Gin He Ala Glu Leu Glu Thr Pro Tyr Lys Pro His Pro Val Val Gly 

335 340 345 

TTT AAA TAA 4390 
Phe Lys 
[0 13 3] 

mmm^r : 12 

mw&Mz : 33 

mm&m mm 
m<z>m : 

CCGGATCCAT GGCGGCAATG GTTCGTTGGC AAG 33 

[0 13 4] 
@B?U## : 13 
B27tf©*3 : 34 
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mmnnm : i&vmm. mdna 



CCGAATTCTT ATTTAAATCC TACGACAGGA TGCG 



34 



[0 13 5] 
@e#J## : 14 
m?Q(D&Z : 33 

mom : 

SB^rj <D mm : fffi <Z>$^ D N A 

CCGGATCCAT GAGTTTTGAT ATTGCCAAAT ACC 33 

[0 13 6] 
ffi#J## : 15 
BB#J©«3 : 33 

m<DWL : 

mFivmm : mvmm. ^dna 

CCGAATTCTT ATGCCAGCCA GGCCTTGATT TTG 33 

[0 13 7] 
m&m^ : 16 
SH#J©:5£ : 33 
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mzwmm m&mfc. mdna 

CCGAATTCTT ACTCATTGTC CGGTGTAAAA GGG 33 
[0 13 8] 
: 17 
: 33 

mn<om : mm 

mnomm - momm* ^j*d n a 

CCGGATCCAT GGACTTTCCG CAGCAACTCG AAG 33 

[0139] 
SB#I## : 18 

: 33 

mPKDM. : 

CCGAATTCTT ATTTATTACG CTGGATGATG TAG 33 
[0 14 0] 

mtm^ : 19 

BB#f<BJ*3 : 33 

mwam mm 
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CCGGATCCTA ATCCCTACTC CACTCCTGCT ATG 



33 



[0141] 

mntt : 20 

BJ#|©:RS : 30 

mn<om -.mm 
mam : -#it 

GGGGGATCCA AGCAACTCAC CATTCTGGGC 30 

[0 14 2] 
IB?!J## : 21 
gE#Jtf>:R£ : 30 

httu*?- -.MR 

GGGGGATCCG CTTGCGAGAC GCATCACCTC 30 

[0 14 3] 
IB#J## : 22 
: 32 

&<z>8t : 

mmomm m<omm. ^j* d n a 

GGGGGATCCA GTTTTGATAT TGCCAAATAC CC 32 
[0144] 
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m&}<D£kZ : 32 
S2#I<Z>M : mm 

nnomm. : m^mm. ^dna 

GGGGGATCCT GCCAGCCAGG CCTTGATTTT GG 
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